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N-acetylmuramic acid 
synthesis of, 83 
O-2-Acetamido-2-deoxy-D- 
glucopyranosy1-(133)-D- 
galactose 
isolation of, 155 
2-Acetamido-2-deoxy-D- 
glucuronic acid 
source of, 145-46 
2- Acetamido-2-deoxymannose 
source of, 145 
2-Acetamido- 5-deoxypent- 
oses 
synthesis of isomers of, 
92 


Acetobromoglucose 
derivatives of, 84 
rearrangement of, 87 

2C(N-Acetylalanyl)amino - 

2-deoxy-D-glucuronic 
acid 
isolation of, 146 

Acetylcholine 
purification of, 192 

Acetylcholinesterase 
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preparation of, 194 
Acetyl-coenzyme A-synthet- 
ase 
preparation of, 194 
N- Acetylgalactosaminide 
identification of methyl 
ethers of, 81 
N- Acetylglucosamine 
preparation of, 151 
N- Acetyl- D-glucosamine 
incorporation of, 302 
N- Acetylglucosaminidase 
chitinase-free, 161 
Acetyl glutamate 
in urea synthesis, 405-6 
N-Acetylmuramic acid 
synthesis of, 158 
N- Acetylneuraminic acid 
antigenic role of, 127 
from bacteria, 146 
in gangliosides, 122-24, 
126-27 
incorporation of, 126 
Acrasieae 
differentiation in, 571-75 
life cycle of, 572 
Acrasin 
isolation and properties 
of, 571-72 
Actinomycin 
on hyphal growth, 
577 


interaction with DNA, 
251 
and RNA, 433 
on viral RNA synthesis, 
489-90, 498 
Actinomycin D 
genetic inhibition by, 
542-43 
histone-like action, 238 
Actomyosin 
preparation of, 195 
Acyl coenzyme A 
and cholesterol metabolism, 
324-25 
and phospholipid acyl- 
transferase, 331-32 
Acylalkenyl-phosphoglyc- 
erides 
restricted reactivity of, 
332-33 
Acyl glycerolphosphoryl- 
clycerol 
metabolism of, 330-31 
Adenosine diphosphate 
phosphorylation of, 38 
mechanisms of, 42 
Adenosine diphosphate-N- 
acetylglucosamine 
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isolation of, 297 
Adenosine diphosphate- 
galactose 
isolation of, 297 
Adenosine diphosphate- D- 
glucose 
in starch synthesis, 
300 


Adenosine diphosphate- mann- 
ose 
isolation of, 297 
Adenosine- 5'-phosphosul- 
fate 
phosphorolysis of, 297 
Adenosine triphosphatase 
mitochondrial role of, 
36, 38-39 
in photosynthesis, 288-89 
in urea synthesis, 404 
Adenosine triphosphate 
in amino acid metabolism, 
393-94, 398-99, 403-6, 
411 
"jump" of, 30 
on mitochondrial ion trans- 
port, 35-36 
in mitochondrial respira- 
tion, 28-39, 41 
nuclear synthesis of, 235 
in photosynthesis 
mechanism of synthesis 
of, 288-90 
site of chloroplast forma- 
tion of, 284 
sites for synthesis of, 
287-88 
B-Adenosine-2'--uridine-5'- 
phosphoric acid 
structure of, 252 
Adenoviruses 
see Virus replication 
Adenylic acid 
structure determination of, 
252 
Adipose tissue 
acid composition of, 322-23 
incorporation of plasma 
triglycerides into, 
322-23 
Adrenal cortex 
genetic defects in diseases 
of, 373-75 
Adrenal tyrosinase 
actions and cofactor of, 
609-10 
Adrenogenital syndrome 
biochemical varieties of, 
373-75 
block of hydroxylation in, 
374 
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block of 3-8-hydroxyster- 
oid dehydrogenase 
reaction in, 374-75 
Aggregation 
of amoebae, 571-73 
Alanine 
metabolism of, 385-86 
Alanine aminotransferase 
distribution of, 384 
L-Alanine dehydrogenase 
purification of, 385-86 
Alanine racemase 
purification of, 386 
Alcohol dehydrogenase 
structure of, 190 
Aldolase 
assay of, 386 
monomers of, 196 
Aldoses 
peracetylated 
anomers of, 86 
reactions with amines, 
78 
Algae 
compared with photosynthet- 
ic bacteria, 278 
degree of branching in, 
588 
differentiation in, 586-88 
gametogenesis control in, 
587-88 
knotting in, 588 
Alkaline phosphatase 
monomers of, 196 
Alky1-2-dioxyl-2-halogeno- 
tri-O-acetyl-a-D- 
mannopyranosides 
syntheses of, 84 
Alkyl groups 
omega oxidation and desat- 
uration of, 610-11 
Alkylguanidines 
mitochondrial transport 
of, 35 
Allantoin 
bacterial utilization of, 
409 
Allosamine 
preparation of, 149 
D-Allosamine 
synthesis of, 147 
Altrosamine 
preparation of, 149 
D- Altrosamine 
synthesis of, 147 
Amine oxidases 
and amino acid metabolism, 
384-85 
Aminoacetone 
synthesis of, 389 
D-Amino acid oxidases 
characterization and 
reactions of, 
623 
L-Amino acid oxidases 
derepression by, 
540 
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Amino acids 
aromatic 
metabolism of, 391-97 
specificity of, 198 
branched-chain 
biosynthetic pathway for, 
390 
metabolism of, 390-91 
cleavage of disulfide bonds 
of, 199-200 
of histones, 224-27 
metabolism of, 381-418 
alanine, 385-86 
amine oxidases, 384-85 
arginine and urea synthe- 
sis, 403-11 
aromatic, 391-97 
aspartic acid, 386 
branched-chain, 390-91 
decarboxylation and 
transamination, 382- 
84 
glutamic acid, 399-401 
histidine, 397-99 
introduction to, 381 
ornithine, 402-3 
phenylalanine, 397 
proline and hydroxypro- 
line, 401-2 
pyridoxal phosphate 
catalysis, 381-82 
serine and glycine, 385 
synthesis of methionine 
from cysteine, 386-87 
synthesis of methionine 
from homocysteine, 
387-88 
threonine, 389-90 
transsulfuration of, 
386-89 
tryptophan, 392-94 
tyrosine, 397 
site of esterification of, 
424-25 
specific reactions of, 
198-200 
in sporulation, 581-82 
sulfur-containing 
specificity of, 198 
techniques of analysis 
of, 197-98 
automatic analyzer im- 
provements, 197 
of end-groups, 197-98 
N- Aminoacyl-amino sugars 
structures of, 151 
Aminoacyl sRNA synthetase 
in protein synthesis, 
420-21 
structural genes for, 
421 
Aminoacy] transfer 
initial interaction with 
ribosomes, 428-29 
specificity in, 428 
from sRNA to protein, 
427-30 


2- Amino-2-deoxy-D-allose 
synthesis of, 153 
2-Amino-2-deoxygalactur- 
onic acid 
source of, 145 
2-Amino-2-deoxy- D-glucose 
distribution of, 149 
3- Amino-3-deoxy- D-glucose 
distribution of, 149 
6-Amino-6-deoxy- D-glucose 
distribution of, 149 
2-Amino-2-deoxy-D-glucur- 
onic acid 
source of, 147 
2-Amino-2-deoxy-O-f-D- 
glucuronoxyl-D- 
galactose 
structure of, 154 
2-Amino-2-deoxyglycosides 
synthesis of, 91 
2-Amino-2-deoxy-D-gulose 
distribution of, 149 
3- Amino-3-deoxy-D- manno- 
pyranosyl chloride 
formation and derivatives 
of, 86-87 
3-Amino-3-deoxy- D-mannose 
glycosyl halide derivatives 
of, 86-87 
3-Amino-3-deoxy-D-ribose 
distribution of, 149 
2-Amino-2-deoxy-3-thio- 
a-D-arabino-furano- 
side 
preparation of, 153 
5-Amino-5, 6-dideoxy-DL- 
allonic acid 
structure and synthesis of, 
152 
2-Amino-2, 6-dideoxy-D- 
galactose 
see D- Fucosamine 
2-Amino-2, 3-dideoxy-D- 
glucose 
preparation of, 153 
5-Amino-5, 6-dideoxy-DL- 
gulonic acid 
structure and synthesis 
of, 152 
2-Amino-2, 3-dideoxy-3- 
mercapto-D-allose 
derivatives of, 153 
2-Aminogalacturonic acid 
distribution of, 148 
2-Aminoglucuronic acid 
distribution of, 148 
Aminoglycolipids 
isolation of, 120-21 
€-Amino groups 
specificity of, 199 
2-Aminomannuronic acid 
distribution of, 148 
Aminopterin 
on hyphal growth, 577 
Amino sugars 
N-acylation of, 
151 
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biochemistry of, 166-70 
chemistry and function of, 
143-74 
new synthetics, 150-53 
derivatives of 
aminoacyl, 150-51 
sulphur- substitution, 
153 
cis-2, 3-diamino, 152 
distribution of, 143-49 
functions of, 169-70 
isolation and identification 
of, 147, 149-50 
occurrence of, 143 
structural analysis of 
bacterial cell-wall 
mucopeptides, 157-66 
actions of lysozyme and 
chitinases, 160-64 
enzymic degradation and 
glycosaminopeptide 
structure, 164-66 
muramic acid derivatives, 
158-60 
structural analysis of 
mucopolysaccharides 
and glycoproteins, 
153-57 
in teichoic acids, 66 
2-Amino sugars 
derivatives of, 149 
Aminouronic acids 
new, 145-46 
Ammonium 
as photophosphorylation 
uncoupler, 286 
in protein synthesis, 428 
Androgens 
as precursors of estrogens, 


Anthranilate oxidase 
action of, 607 
Antibiotics 
amino sugars in, 143-44, 


Antibodies 
specificity of, 187-88 
structure-activity relation 
in, 187-88 
Antigens 
fixation to cellulose, 
202 
structure of, 186-87 
Antimycin A 
iron chelation by, 26 
Apoferritin 
monomers of, 196 
B- Arabinofuranosides 
synthesis of, 85 
Arabinofuranosyladenine 
synthesis of, 86 
9-8-D- Arabinofuranosy]- 
adenine 
synthesis of, 87 
9-8-D- Arabinofuranosyl- 


guanine 
synthesis of, 86 
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Arabinose 
modulations in operon of, 
530-31 
Arachidonic acid 
in synthesis of prostaglan- 
dins, 105 
Arboviruses 
see Virus replication 
Arginase 
control system for, 543-44 
preparation of, 407 
in urea synthesis, 403, 
407 
Arginine 
bacterial utilization of, 
409 
in histones, 229 
in protamines, 215 
synthesis of, 403-11 
Arginine synthetase 
control systems for, 
543 
Argininosuccinase 
in urea synthesis, 403, 
407 
Argininosuccinate synthetase 
for urea synthesis, 403, 
407-8 
Arginino succinuria 
metabolism and treatment 
of, 407-8 
Aromatization 
of steroids, 364-67 
comparison of mechan- 
isms of, 366 
possible pathways of, 
367 


Arsenate 
photophosphorylation 
uncoupling by, 286 
Arsenite 
inhibition of respiration by, 
31-32 
p- Arsenophenylbutyrate 
mitochondrial effects of, 
31 
N-Aryl glucosyl amines 
configurations of, 80 
Ascorbate 
autoxidation by , 600 
in photosynthesis, 276 
p/o ratios of, 33 
Ascorbate oxidase 
mechanism of actions of, 
617-18 
Ascorbic acid 
for proline hydroxylation, 
402 


Asparagine synthetase 
purification of, 386 
1-8-(L-8-Aspartamido)-1- 
deoxy-D-glucose 
synthesis and properties 
of, 156 
L- Aspartate-4- carboxylase 
preparation of, 194 
Aspartate-§-decarboxylase 
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preparation and reactivity 
of, 382 
Aspartate transcarbamylase 
bacterial regulation of, 
411 
Aspartic acid 
metabolism of, 386 
Aspartic aminotransferase 
apoenzyme from, 383 
B- Aspartophosphokinases 
end-product inhibition by, 
386 
Atractyloside 
mechanism of energy trans- 
fer inhibition by, 30-31 
Avocado 
isolation of sugars of, 
93 


Azauridine 
on viral replication, 498 
Azide ion 
to displace sulphonyl 
groups, 89 


B 


Bacteria 
amino sugar distribution 
in, 144 
cell-wall of 
enzymic degradation of, 
164-66 
structural analysis of 
mucopeptides of, 157-66 
structure of, 163 
control of carbamyl phos- 
phate synthesis in, 
410 
energy production in, 
409 


formation of filaments by, 
578 
glycolipids of, 133-37 
gram-negative 
lipopolysaccharide from, 
136 


lysogenic 
induction of, 510-11 
photoprotection and liquid- 
holding recovery of, 
552 
sporulation and encystment 
in, 565 
tubercle bacillus 
lipids of, 133-35 
Bacterial polysaccharides 
synthesis of, 303-4 
Bacteriophage 
DNA repair mechanisms 
in, 550-51 fe 3 
mechanism of UV inactiva- 
tion of, 549-50 
with single-stranded DNA, 
511-12 
temperate 
and virus replication, 
510-11 
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Barium 
mitochondrial transport of, 
35 
Bence-Jones protein 
composition of, 188, 196 
p-Benzoquinone 
in photosynthesis, 276 
Benzylamine oxidase 
purification and characteri- 
zation of, 384-85 
Benzyl mercaptide 
displacement of sulphonyl 
group by, 89 
Bile acids 
biosynthesis and intercon- 
version of, 348 
Bile pigments 
composition of, 9-11 
Binding 
as basis of kinetics, 71 
between purine and pyrimi- 
dine bases, 253 
Blastocladiella emersonii 
diagram of developmental 
paths in, 566 
differentiation in, 565-68 
Blood group substances 
isolation and identification 
of, 154-55 
"Blue" protein 
preparation of, 194 
Bradykinin 
synthesis of, 201-2 
Brain tissue 
prostaglandins in, 104-5 
Bromelain 
mechanism of action of, 
53 
Bromodeoxyuridine 
on viral replication, 
499-500, 502 
Bromosuccinimide 
in polypeptide bond cleav- 
age, 200 
5-Bromouridine-adenosine 
complex 
structure of, 252, 254 
n-Butyl-3, 5-diiodo-4- 
hydroxybenzoate 
inhibition of photophos- 
phorylation by, 285-86 


Cc 


Caffeine 
mutagenic effects of, 
553-54, 556 
Calcium 
mitochondrial transport of, 
35 
Calcium silicate 
for free sugar analysis, 
82 


Calcium thymidylate 
structure determination of, 


252 
D-(+)-Camphor oxidative 


SUBJECT INDEX 


lactonization 
mechanisms of, 610 
Carbamylaspartate 
synthesis of, 410-11 
Carbamyl! phosphate 
synthesis of, 410-11 
bacterial control of, 
411 
Carbamyl phosphate syn- 
thetase 
in urea synthesis, 403-6 
6-O-(N-Carbobenzoxyamino- 
acyl)-D-glucose 
derivatives of, 150 
6-O-(N-Carbobenzoxyglycyl)- 
glucose 
synthesis of, 150 
Carbohydrates 
chemistry of, 77 
conformational analysis 
of, 77 
dicarbonyl, 77 
gas-liquid chromatography 
of, 80-82 
general aspects of, 92-93 
avocado sugars, 93 
blocking groups, 92-93 
sugars containing S or 
N in ring, 92 
glycoside syntheses, 
83-88 
N-glycosides, 85-88 
O-glycosides, 83-85 
other glycosides, 88 
mass spectrometry of, 
8 


0 
metabolism of, 297-312 
glycogenolysis, 304-6 
regulatory steps of 
glycolysis, 306-8 
sugar nucleotides, 
297-99 
synthesis of complex 
saccharides, 299-304 
other reactions of, 90-92 
epimerizations, 90-91 
hydroboration, 91 
monoacylation, 91 
new, 91-92 
Wittig, 91 
paper electrophoresis of, 
78 


photochemistry of, 78 
pmr spectroscopy of, 
78-80 
reactions involving sul- 
phonyl groups of, 
88-90 
rearrangements and iso- 
merizations in, 77 
selective catalytic oxida- 
tion of, 77 
thin-layer chromatography 
of, 82-83 
for qualitative analysis, 
82 
separation of mono- 


and disaccharides by, 
82 
technical advancements 
in, 82 
Carbon dioxide 
in photosynthesis, 280 
Carbon tetrachloride 
and hepatic lipoprotein 
metabolism, 321 
Carbonyl cyanide p-trifluoro- 
methoxyphenylhydra- 
zole 
photophosphorylation un- 
coupling by, 286-87, 
289 
Carboxypeptidase 
functional groups at active 
site of, 58 
mechanism of action of, 
63-64 
preparation of, 194 
solid-phase reaction of, 
202 
Carboxypeptidase A 
reaction pathway of, 
53-54 
structure and function of, 
181 
Carboxypeptidase C 
purification of, 201 
Cardiac glycosides 
sugars of, 77 
Cardiolipin 
composition of, 326 
Cell 
isolation of nucleus of, 
209-11 
C-Cellobioside 
synthesis of, 88 
Cellulases 
preparation of, 194 
Cellulose 
biosynthesis of, 300 
in protein electrophoresis, 
192 
Ceramide 
as precursor of cerebro- 
sides, 116 
Ceramide-dihexose-N-acetyl- 
neuraminic acid 
composition and distribution 
of, 122 
Ceramide-dihexoside 
of blood serum, 119 
Ceramide disaccharides 
sources of, 119-20 
Ceramide-monohexose-N- 
acetylneuraminic acid 
composition and distribu- 
tion of, 122 
Ceramide monohexoside 
composition of, 111-12 
Ceramide-N-tetrahexose- 
N-acetylneuraminic 
acid 
composition and distribution 
of, 122 
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Ceramide-N-tetrahexose-N- 
glycolylneuraminic 
acid 

composition and distribu- 
tion of, 122 

Ceramide-trihexose-N- 

acetylneuraminic acid 
composition and distribu- 
tion of, 122 
Ceramide-N-trihexose-N- 
acetylneuraminic acid 
composition and distribu- 
tion of, 122 
Ceramide trihexoside 
composition and distribu- 
tion of, 112 
Cerebrosides 
biosynthesis of fatty acids 
of, 113-15 
of brain 
metabolism of, 115-16 
composition of, 111-13 
measure of turnover rate 
of, 116 
from phytosphingosine, 
115 


species and age factors 
of, 113 
synthesis of, 116 
Ceruloplasmin 
oxidation by, 619-20 
preparation of, 194 
Cesium 
mitochondrial transport 
of, 36 
Chalaropsis enzyme 
on bacterial cell wall, 
164 
Chitinases 
action on cell-wall and 
chitin oligosaccharides, 
160-64 
Chloramphenicol 
and amino acid incorpora- 
tion, 441 
and genetic repressor, 
534 
in RNA degradation, 433 
p-Chloromercuribenzene 
sulfonate 
protein binding of, 256 
p-Chloromercuribenzoate 
inhibition of respiration 
by, 31 
3-p-Chlorophenyl-1, 1- 
dimethylurea 
inhibition of photophosphor- 
ylation by, 285 
p-Chlorophenylhydrazone 
possible site of action of, 
32 
Chlorophyll 
photoreactions of in solu- 
tion, 277-78 
Chlorophyll a 
in photosynthesis, 274-75 
Chlorophyll b 
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in photosynthesis, 271 
Chloroplasts 

ATP synthesis in, 288-90 

genetic biochemistry of, 
556-58 

glycosyl glycerides in, 
127-28 

light-induced changed in, 
289-90 

light-induced electron 
flow in, 270 

nucleic acid and protein 
synthesis in, 556-57 

oxidant action of, 276 

photophosphorylation un- 
coupling by, 286 

Cholesterol 
degradation of 
by Nocardia, 371 
side-chain, 369-71 
enzymatic conversions of, 


hydroxylation of, 358 

metabolism of, 324-25 

source and composition of 
in plasma, 324-25 

species differences in 
atherogenesis, 324 

Cholesterol acyltransferase 

and plasma phospholipid, 

325 


Cholesterol esters 
metabolism of, 324-25 
Choline 
and transmethylation, 
328-29 
Cholinephosphoglycerides 
composition of, 326 
Chondroitin 
biosynthesis of, 169 
Chondroitin sulfate A 
in sugar synthesis, 302 
Chondrosine 
structure of, 154 
Chorismic acid 
in aromatic amino acid 
synthesis, 391-92 
isolation and characteri- 
zation of, 392 
Chromate 
in photosynthesis, 276 
Chromatin 
support of RNA synthesis 
by, 237 
Chromatography 
of steroids, 348 
Chromatography, column 
of amino sugars, 147 
of glycolipids, 109-10 
of lipids, 313 
of proteins, 192 
Chromatography, gas-liquid 
of amino acids, 197 
of carbohydrates, 80-82 
improvements in tech- 
niques of 
— 
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methylation of reducing 
sugars, 80 
of glycolipids, 110-11 
of lipids, 313 
Chromatography, paper 
of amino sugars, 147 
of glycolipids, 109 
of proteins, 192 
Chromatography, partition 
for protein separation, 
192 
Chromatography, thin-layer 
of amino sugars, 147 
of carbohydrates, 82-83 
of glycolipids, 109-10 
of lipids, 313 
Chromosomes 
purring in, 233-24 
Chylomicrons 
absorption of, 320-21 
lipid metabolism of, 
319-20 
Chymotrypsin 
acyl-enzyme intermedi 
ates of, 50 
amino acids in catalysis of, 
56 
amino acid sequence of, 
261 


deacylation rate constants 
for, 65 
functional groups of, 
54-56 
histidine residues of, 
55-56 
inhibition of, 200 
preparation of, 194 
ionizable groups of, 55 
mode of action of, 262 
pathway of reactions catal- 
yzed by, 50-52 
sequences near active 
serine of, 57 
single-crystal X-ray stud- 
ies of, 260-65 
solid-phase reaction of, 
202 
structure of 
compared to trypsin, 
177, 179-80 
a-Chymotrypsin 
binding of, 70-72 
effects of leaving-group 
of, 66 
hydrolysis by 
inhibition of, 72 
kinetics of, 64 
mechanism of action of, 
58-61 
deacylation, 58-61 
other, 61 
Patterson function of, 
265 
Single-crystal studies of, 
264 


cificity of 
inding importance of, 70-72 
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relativity of, 67-69 
stereospecificity of, 71 
y-Chy motrypsin 
single-crystal studies of, 
263-64 
Chy motrypsinogen 
crystallographic study of, 
262 
Patterson functions of, 
265 
sequence of, 57 
Single-crystal X-ray stud- 
ies of, 260-65 
structure of, 175-77 
Cinnamoyl enzymes and 
esters 
difference spectra of, 
55 


Circular dichroism 
of steroids, 348 
Citrate cleavage enzyme 
and fatty acid activation, 
336 


Citrulline 
to replace dietary arginine, 
409 
synthesis of, 407, 409 
Citrullinuria 
metabolism of, 407 
Clupeine 
amino acid sequence in, 
215 
chromatography of, 214 
Clupeine methyl ester hydro- 
chloride 
fractionation of, 214 
Coding, genetic 
factors of, 438 
Coenzyme Q 
antimycin-sensitive reduc- 
tion of, 27 
as electron acceptor, 355, 
357 


in mitochondrial respira- 
tion, 23-24, 26-27 
oxidation by, 612 
Coliphages 
phi chi 174 
dark-repair by, 552-53 
nucleic acid metabolism 
in, 451-55, 469-70 
replication in, 489, 
511-12 
T-series 
virus replication in, 
508-10 
Collagen 
synthesis of, 435 
Colominic acid 
occurrence of, 146 
Congenital virilizing adrenal 
hyperplasia 
see Adrenogenital syn- 
drome 
Copper 
mechanism of autoxidation 
of, 598, 600, 618-19 
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Cortisol 
enzymes in production of, 
360 
and RNA synthesis, 462 
Corynebacterium diphther- 
iae 


glycolipid from, 137 
Cyanide 
inhibition of polyribosome 
formation by, 434 
Cyclitols 
treatise on, 77 
Cystathionine 
cleaver enzymes of, 387 
Cystathionuria 
pyridoxine treatment of, 
382 
Cysteine 
conversion to methionine, 
386-87 
in metabolic diseases, 
389 
Cystinuria 
cause of, 389 
Cytidine diphosphate-ascary- 
lose 
formation of, 299 
Cytidine diphosphate-para- 
tose 


formation of, 299 
isolation of, 297 
Cytochrome 
oxidation of, 275 
Cytochrome 559 
oxidation by, 612 
Cytochrome b 
in mitochondrial respira- 
tion, 27-29, 38 
redox potential of, 29 
Cytochrome bs 
microsomal, 612 
Cytochrome c 
in 6-dehydrogenase 
purification, 355-56 
properties of, 186 
structure of 
species difference in, 
184-86 
Cytochrome f 
in photosynthesis, 275 
Cytochrome oxidase 
in differentiation of amoe- 
bae, 575 
fractionation of, 621 
function of copper in, 
621-22 
molecularity of, 620 
oxidation mechanisms of, 
620-22 
preparation of, 194 
studies of, 14 
Cytochromes 
genetic determination of, 
558 
light responses of, 272-75, 
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Cytolipin H 
synthesis of, 120 
Cytolipin K 
isolation of, 120 
Cytoside 
see Ceramide disacchar- 
ides 
Cytosine-5-acetic acid 
crystal structure of, 
254 
Cytosine monohydrate 
crystal structure of, 
254 


D 


Dark-repair 
of DNA, 552-54 
evidence for, 552-53 
inhibition of, 553 
Dehydrogenases 
structure of, 190 
6-Dehydrogenases 
acceptors for, 355 
mechanisms of, 356-57 
purification of, 355 
stereochemistry of, 356 
in steroid biochemistry, 
354-57 
Cj g-Dehydrophytosphingosine 
cerebrosides, 111 
3-Deoxy- D-arabino-heptulo- 
sonate-7-P-synthetase 
end-product regulation by, 
392 


2-Deoxy-D-erythro-pentose 
synthesis of, 86 
2-Deoxy- D-glucose 
toxicity of, 306 
Deoxyguanosine-5-bromo- 
deoxycytidine complex 
structure of, 253-54 
Deoxyribonuclease 
metabolism of, 474, 476 
purification of, 476 
Deoxyribonucleic acid 
A, B, and C configurations 
of, 250 
basic proteins with, 213 
-containing phages, 511-12 
degradation of 
enzymes for, 476, 599 
denaturation of, 456 
differences between in 
vitro and in vivo, 457 
-directed peptide synthesis, 
462 
double or single helix mod- 
el, 460-61 
interaction of with actino- 
mycin, 251 
in vivo structure and 
replication of, 450-54 
circularity of, 451 
labelling of, 452 
metabolism of, 449-86 
methylation of, 472-73 
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mitochondrial, 559 
and protein biosynthesis, 
419, 427, 430-32, 
436, 439-40 
recombination of, 554-56 
repair mechanisms of, 
548-54 
for RNA synthesis, 235-38 
self-hybridization of, 
469 
synthesis of 
effect of histone on, 
38 


thymus enzyme for, 
459-60 
viral induction of, 497- 
504, 506-13 
transforming 
isolation of, 469 
UV lesions of, 548-52 
thymine dimerization, 
548-50 
virus infection from, 527 
X-ray structure of, 249-51, 
253 
Deoxyribonucleic acid polym- 
erase 
cellular location of, 
449-50 
inhibition of, 454 
in vitro product of, 455-57 
in vitro template for, 454-55 
metabolism of, 449-61 
purification of, 454 
reaction catalyzed by, 
457-59 
in structure and replication 
of DNA, 450-54 
unorthodox view of, 
460-61 
viral induction of, 454 
Deoxyribonucleoprotein 
for histone fractionation, 
221-22 
and RNA synthesis, 237 
sedimentation behavior of, 
221-22 
structure of, 240-41 
2-Deoxystreptamine 
distribution of, 149 
Deoxythymidine diphosphate- 
4-amino-4, 6-dideoxy- 
hexose 
formation of, 299 
Deoxythy midine diphosphate- 
1-rhamnose 
formation of, 299 
Desaspidin 
on mitochondrial ATPase, 
31 
Desosamine 
distribution of, 149 
y-Dextrin 
conformation of, 79 
Diabetes 
and oleate biosynthesis, 
334 
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Di- N-acetylchitobiose 
trisaccharide synthesis by, 
163 
N-7-O-Diacetylneuraminic 
acid 
bacterial, 146 
Dialdehydes 
nitromethane condensation 
of, 77 
Diamine oxidase 
as histaminase, 193 
preparation of, 194 
purification of, 384 
2, 3-Diamino-2, 3-dideoxy- 
a-D-mannopyranoside 
synthesis of, 152 
2, 3-Diamino-2, 3-dideoxy- 
D-ribofuranose 
derivatives of, 152 
2, 4- Diaminohexose 
distribution of, 148 
2, 4-Diamino-2, 4, 6-tride- 
oxyhexose 
isolation of, 145 
Diastase 
solid-phase reaction of, 
202 
2, 6-Dichlorophenolindo- 
phenol 
as electron acceptor, 355 
in photosynthesis, 276-77, 
284-85, 287-88 
3-(3, 4-Dichlorophenyl)-1, 1- 
dimethyl urea 
inhibition of photophos- 
phorylation by, 
285-86 
4, 6- Dideoxy-4-amino-D- 
galactose 
distribution of, 148 
4, 6- Dideoxy-4-amino-D- 
glucose 
see Viosamine 
2, 3- Dideoxy-3(9-purinyl)-D- 
erythro-(and threo-) 
pentoses 
syntheses of, 87 
Differentiation 
in acrasieae, 571-75 
aggregation, 571-73 
biochemical changes 
during morphogenesis 
of, 573-75 
stalk orientation, 575 
in algae, 586-88 
acetabularia, 586-87 
other algae, 586-88 
in Blastocladiella emerson- 
ii, 565-68 
life cycle, 566 
sporangial form, 566-68 
chemistry of in lower 
organisms, 565-94 
genetics of, 546-48 
in myxomycetes, 568-71 
carbohydrate metabolism 
during, 569-70 
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pigments of, 570-71 
plasmodium formation, 
568 
sclerotium formation 
in, 568 
sporulation, 569-71 
swarm cells and amoebae, 
568 
sclerotia formation 
in verticullium, 586 
spore germination, 582-86 
factors promoting and 
inhibiting, 585-86 
metabolism of, 584 
requirements for, 583 
respiration during, 583 
sporulation, 580-82 
vegetative form changes 
in fungi, 575-80 
cell form - Trigonopsis, 
579 
colonial form - Neuro- 
spora, 579 
nematode-trapping fungi, 
579-80 
yeast- mold dimorphism, 
575-79 
Difructose anhydride I 
configuration of, 79 
Digalactosyl diglyceride 
isolation of, 128 
3, 5-Di-O- -D-glucopyrano- 
syl-D-xylose 
synthesis of, 83 
178-Dihydroequilenin 
isomerase effects on, 
350 
C1g-Dihydrosphingosine 
in cerebrosides, 111 
Cc 07 Dihydrosphingosine 
cerebrosides, 111 
Dihydroxyphenylalanine 
synthesis of, 397 
3, 3'-Diiodothyronine 
synthesis of, 397 
Diisopropylfluorophos- 
phate 
and chymotrypsin, 263 
2, 3-Dimercaptopropanol 
to potentiate arsenite, 
32 
4-Dimethylamino-3, 5-dini- 
trophenylisothiocyan- 
‘ate 
in protein end-group analy- 
sis, 197 
N-(4-Dimethylamino-3, 5- 
dinitropheny1)-maleini- 
mide 
for SH labeling, 200 
1-Dimethylaminonaphthalene- 
5-sulfonyl chloride 
in protein end-group analy- 
sis, 197 
4-Dimethylamino sugar 
distribution of, 149 
1, 3:2, 4-Di-O-methylene-L- 
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threitol 
conformation of, 79 
Dimethyl] stearate 
metabolism of, 338 
Dinitrophenol 
inhibitory effects of on 
polysibosomes, 434 
site of energy coupling by, 
30-31 
Diphosphopyridine nucleo- 
tide 
configuration of, 79 
Disialogangliosides 
structure of, 123 
Dismutations 
in mitochondria, 33-34 
Dithionite 
in autoxidation, 599 
DOPAmine-£-hydroxylase 
actions of, 610 


E 


Ecdysone 

puff formation by, 547-48 
Elaidate 

metabolism of, 338 
Elastase 


pathway of reactions cataly- 


zed by, 53 
preparation of, 194 
sequence near active ser- 

ine of, 57 

Electron conduction 

in oxidation, 601 
Electrophoresis 

of histones, 218, 222, 

227, 229 

of proteins, 191-92 
Eleosterate 

metabolism of, 338 
Energy coupling 

in mitochondria, 29-33 
Enolase 

monomer of,’ 197 
3-Enolpyruvylshikimate- 

5-P 
in synthesis of aromatic 

amino acids, 291-92 

Enterotoxin 
preparation of, 194 
32 Enzyme 
degradation of S. aureus 
cell wall by, 164 
Enzymes 
amino acid- specific, 


cinnamoy] 
difference spectra of, 
55 


coupling, 37-38, 40 
to degrade DNA, 476, 
599 
proteolytic 
see Proteolytic enzymes 
specificity of, 64-72 
in steroid biochemistry, 
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347-80 
sulfhydryl 
mechanisms of, 53 
Epimerization 
of sugars, 90-91 
Epimines 
formation of, 90 
Epinephrine 
hepatic effects of, 305 
Epoxidation 
of steroids, 359-60 
Erythrocytes 
in phospholipid research, 
337 
D-Erythro- L-gluco-nonulose 
isolation of, 93 
178-Estradiol 
isomerase effects on, 
350 
and RNA synthesis, 462 
Estrogen 
androgens as precursors 
of, 364 
biosynthesis of, 364 
modes of uterine actions 
of, 545-46 
and nucleic acid synthesis, 
462, 465 
transmethylation role of, 
328-29 
Estrone 
precursors and aromati- 
zation of, 365 
Ethanol aminephosphoglyc- 
erides 
composition of, 326 
9-Ethyladenine-1-methyl- 
uracil complex 
crystal structure of, 
254 
Ethylenediaminetetraacetic 
acid 
in mitochondrial respira- 
tion, 34 
9-Ethylguanine-1-methyl- 
5-bromocytosine 
complex 
structure of, 253 
9-Ethylguanine-1-methyl- 
cytosine complex 
crystal structure of, 
253 
Eucaryotes 
paramutation in, 547 
repression, induction and 
differentiation in, 
539-48 
Exonucleases 
purification of, 476 
for RNA sequence deter- 
minations, 478 


F 
Fabry's disease 


cerebrosides of, 120 
sulfatide in, 117 


Fats 
see Lipids 
Fatty acids 
in adipose tissue, 322-23 
Co7, in brain, 113 
dienoic 
source of, 114-15 
diet composition of, 318 
in differentiation of amoe- 
bae, 575 
esters of 
metabolic relationships 
diagrammed, 330 
factors controlling distri- 
bution of, 319 
hormonal derivatives of, 
335 
new activation route for, 
336 
oxidation of, 338, 611 
as precursors of prosta- 
glandins, 105-6, 335 
synthesis of, 334-36 
control of, 335-36 
transport of, 323-24 
Ferredoxin 
in photosynthesis, 275-76, 
284 


preparation of, 194 
Ferricyanide 
in photosynthesis, 276, 
284 
Ferrocytochrome c 
p/o ratios for, 33 
Ferroperoxidase 
autoxidation mechanisms 
of, 600, 617 
Ferroporphyrins 
autoxidation mechanisms 
of, 600 
Fibrinogen 
structure of, 191 
Ficin 
components of, 193 
mechanism of action of, 
53 
Flavin 
in §-dehydrogenase reac- 
tions, 357 
Flavin adenine dinucleotide 
in mitochondrial respira- 
tion, 22-23 
Flavin mononucleotide 
in photosynthesis, 276, 
279, 282, 284 
Flavoproteins 
oxidation by, 622-24 
Fluorodeoxyuridine 
on hyphal growth, 577 
and viral replication, 
498, 500 
Fluorodinitrobenzene 
in protein study, 197 
p- Fluorophenylalanine 
virus inhibition by, 
491-92, 498, 502 
Fluorouracil 








virus inhibition by, 492 
Fructosamine 

preparation of, 149 
Fructose 

methylation of, 80 
Fructose diphosphatase 

in gluconeogenesis, 307 
B- Fructosidase 

solid-phase reaction of, 

202 


D- Fucosamine 
distribution of, 144-45, 
148 
preparation of, 149 
L- Fucosamine 
distribution of, 145 
Fumarase 
monomers of, 196 
preparation of, 194 
Fumarate trans-epoxidase 
discovery of, 612 
Fungi 
dimorphism of, 576-79 
environmental conditions 
for, 578 
nematode-trapping, 
579-80 
sporulation in, 580-82 
vegetative form changes 
in, 575-80 
Furanoses 
PMRs of, 79 
Furanosides 
PMRs of, 79 


G 


Galactosamine 
distribution of, 144, 148 
d-Galactosamine 
separation, determination, 
and characterization of, 
81 
Galactosamine-6-phosphate 
distribution of, 148 
Galactosaminoglycan 
isolation of, 146-47 
Galactose 
induction of genetic utiliza- 
tion of, 529 
methylation of, 80 
D-Galactose 
synthesis of disaccharides 
of, 84 
Galactose oxidase 
action of, 623-24 
fp-Galactosidase 
catabolite repression of 
synthesis of, 536-37 
preparation of, 194 
synthesis of, 435 
C-Galactoside 
synthesis of, 88 
Galactosides 
PMRs of, 79 
Galactosyl glycerides 
isolation and identification 
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of, 128 
B-D-Galactosyl glycerol 
formation of, 128 
Galactosy] sphingosine 
synthesis of, 116 
Galacturonic acid 
methylation of, 80 
Gangliosides 
abnormalities of, 124-25 
aggregation of, 127 
composition and distribu- 
tion of, 121-22, 
126 
fatty acids of, 125 
fractionation of, 109 
identification of, 123-24 
immunochemistry of, 
127 
long-chain bases of, 
125 
muscle relaxing effect of, 
126 


structural confirmation of, 
81 
structures of, 122-23 
Gaucher's disease 
gangliosides of, 124 
Genes 
colinearity of with protein, 
527 


nonchromosomal, 556-60 
and proteins, 430-31 
Genetics, 527-64 
DNA repair mechanisms, 
548-54 
dark-repair, 552-54 
photoprotection and 
liquid-holding recovery, 
551-52 
photoreactivation, 550-51 
spontaneous mutations, 
554 
thymine dimers, 548-49 
nature of repressor, 
531-38 
catabolite repression, 
535-38 
R-2 protein, 532-33 
RNA as, 531-32 
specificity of, 531 
temperature- sensitivity, 
533 
nonchromosomal genes, 
556-60 
chloroplasts, 556-58 
conclusions, 560 
mitochondria, 558-60 
promotor, 538-39 
recombination and related 
phenomena, 554-56 
copy-choice hypothesis 
of, 554-55 
in higher animals, 555 
repression, induction and 
differentiation in eucary- 
otes, 539-48 
repression and induction in 
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procaryotes, 528-31 
Gentiobiose 
synthesis of thio-analogue 
of, 88 
Globoid leucodystrophy 
metabolism of, 119 
Globoside 
characterization of, 120 
y-Globulin 
oxidation of, 600 
structure-activity of, 
187-88 
3S-71-Globulin 
preparation of, 194 
Glucagon 
hepatic effects of, 305 
d-Glucal triacetate 
conformation of, 79 
Glucoapparin 
synthesis of, 88 
Glucokinase 
discovery and characteris- 
tics of, 306 
a-D-Glucopyranosides 
syntheses of, 84 
5-O-8-D-Glucopyranosyl 
synthesis of, 83 
2-O-a-D-Glucopyranosyl- 
B-D-glucopyranose 
synthesis of, 84 
2-O-f8-D-Glucopyranosyl- 
D-glucose 
synthesis of, 83 
2-O-D-Glucopyranosyl 
glycerol 
syntheses of alpha and 
beta anomers of, 84 
4-O-D-Glucopyranosyl-D- 
ribitols 
synthesis of, 84-85 
Glucosamine 
derivatives of, 158-59 
distribution of, 144, 
148 
separation, determination, 
and characterization 
of, 81 
synthesis of 3-O-ethers of, 
158-59 
Glucosamine-aspartic acid 
compounds 
isolation of, 156 
Glucosaminides 
free from acyl migration, 
163 
4-O-D-Glucosaminyl-D- 
ribitols 
synthesis of, 85, 166 
Glucose 
for differentiation, 573-74 
phosphorylation of, 306 
D-Glucose 
incorporation into ganglio- 
sides, 299 
synthesis of disaccharides 
of, 84 
Glucose oxidase 
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mechanisms of action of, 
623 


Glucose-6-phosphate dehy- 
drogenase 
preparation of, 194 
B-Glucosidase 
synthesis of, 537 
C-Glucoside 
synthesis of, 88 
Glucosides 
PMRs of, 79 
preparation of from hetero- 
cyclic compounds, 
87 


Glucosyl nucleotides 
plant products of, 300 
Glucotropaeolin 
synthesis of, 88 
d-Glucuronic acid 
incorporation of, 302 
2-O-8-D-Glucuronosyl-D- 
glucosamine 
synthesis of, 83 
Glutamate 
p/o ratios of, 32 
Glutamate mutase 
mechanism of reaction of, 
400 
Glutamic acid 
deamination of, 400-1 
metabolism of, 399-401 
Glutamine 
synthesis of, 399 
Glutathione 
synthesis of, 399 
Glyceraldehyde-3-phosphate 
dehydrogenase 
monomers of, 196 
structure of, 190 
Glycerides 
metabolism of 
and environmental tem- 
perature, 321-22 
D-Glycero-D-galacto- 
heptose 
isolation of, 93 
D-Glycero-L-galacto-octu- 
lose 
isolation of, 93 
Glycerol 
stereochemistry of, 
314 
1-Glycerol-f-D-galacto- 
furanoside 
source of, 136 
Glycerolipids 
distribution of acids in, 
334 
interrelationships among, 
333-34 
Glycerol kinase 
stereospecificity of, 
314 


Glycerol-3-phosphate 
acylation of, 316 
Glycine 
metabolism of, 385 
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Glycine aminotransaminase 
purification of, 384 
Gly cofuranoside 
naturally occurring, 
136 


Glycogen 
and diabetes, 310 
fetal accumulations of, 
310 
Glycogenolysis, 304-6 
allosteric properties of 
phosphorylase in, 
304 
control of, 304-5 
debranching, 305 
phosphorylase b kinase 
in, 
role of glycosidases in, 
305-6 
Glycogen synthetase 
two forms of, 300-1 
Glycol chitin 
for lysozyme assay, 
161 
Glycolipids, 109-42 
analytical methodology, 
109-11 
cleavage procedures, 
110 


extraction procedures, 
109 
quantitative, 110 
separation of, 110 
glycosyl ceramides, 
111-27 
ceramide-oligosacchar- 
ides, 119-20 
cerebrosides, 111-16 
gangliosides, 121-27 
hexosamine-containing 
glycolipids, 120-21 
sulfate esters, 116-19 
glycosyl glycerides, 127- 
31 


galactosyl glycerides, 
128-30 
plant sulfolipid, 130-31 
mammalian neutral 
composition and distribu- 
tion of, 112 
of microorganisms, 133- 
37 


permethylated 
preparation of, 111 
phytoglycolipid, 131-33 
see also Lipids 
N-Glycolyl-8-O-methyl- 
neuraminic acid 
isolation of, 184 
Glycolysis 
conversion of pyruvate to 
phosphoenolpyruvate, 
307-8 
regulation and reversal of, 
306-8 
fructose diphosphatase, 
307 


phosphofructokinase, 
306-7 
phosphorylation of glu- 
cose, 306 
Gly copeptides 
structural analysis of, 
157-66 
Glycoproteins 
linkage of, 156-57 
structure of, 153-57 
synthesis of, 301-2 
Glycopyranosy] esters of 
nucleotides 
biosynthesis of saccharides 
from, 78 
Glycosaminoglycans 
liberation and determina- 
tion of, 150 
Gly cosaminoglycuronogly- 
cans 
structures of, 153 
Glycosaminopeptide 
actions of enzymes on, 
164-66 
of cell-wall 
biosynthesis of, 167-69 
structural analysis of, 
157-66 
Glycosidases 
in glycogenolysis, 305-6 
Glycosides 
chromatography of, 81 
syntheses of, 83-88, 
299-300 
acid-catalysed fusion 
method of, 86 
arabinoside nucleosides, 
86-87 
C-glycosides, 88 
N-glycosides, 85-88 
O-glycosides, 83-85 
inositol glycosides, 85 
Koenigs-Knorr method 
in, 83, 85 
modification of, 84 
thioglycosides, 88 
yield improvement, 83 
cis-1, 2-Glycosides 
synthesis of, 84 
Glycosyl ceramides, 111-27 
ceramide-oligosaccharides, 
119-20 
cerebrosides, 111-16 
definition of, 111 
distribution of, 111-12 
gangliosides, 121-27 
other, 127 
sulfate esters of, 116-19 
composition of, 117-18 
quantitative estimation 
of, 119 
structure of, 116 
synthesis of, 118-19 
Glycosyl glycerides, 
127-31 
composition of, 
128-29 








plant sulfolipid, 130-31 
sources of, 127-28 
C-glycosyls 
naturally occurring, 77 
Gramicidin 
mitochondrial effects of, 
36 
photophosphorylation un- 
coupling by, 286 
Guanidine 
on virus replication, 
490-91 
Guanine hydrochloride dihy- 
drate 
crystal structure of, 254 
Guanosine diphosphate-coli- 
tose 
formation of, 299 
Guanosine diphosphate-6- 
deoxy-D-talose 
formation of, 299 
Guanosine diphosphate- L- 
fucose 
formation of, 299 
Guanosine diphosphate-D- 
mannuronic acid 
isolation of, 297 
Guanosine diphosphate-D- 
rhamnose 
formation of, 299 
Guanosine triphosphate 
role of in protein synthesis, 
427-29 
D-Gulosamine 
natural source of, 147 


H 


Hemagglutinin, viral 
synthesis of, 494 
Hematin 
cofactor for tryptophan 
pyrrolase, 396 
enzymes of, 13 
in photobleaching, 570 
Heme a methenyl oxygenase 
actions of, 611-12 
Hemoglobin 
allosteric interaction of, 
260 
Bohr effect of, 258-59 
Fourier map of, 259 
preparation of, 194 
single-crystal X-ray stud- 
ies of, 258-60 
species variations in, 
183-84 
stereochemical basis of 
properties of, 258 
structural rearrangement 
of after oxygenation, 
260 


structures of, 183-84 
synthesis of 
and ribosomes, 434-35 
Hemoly sine 
preparation of, 195 
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2-N- Heptyl-4-hydroxyquino- 
line- N- oxide 
inhibition of oxidation by, 
33 
Herpes virus 
see Virus replication 
Heterocaryon 
for measurement of 
mutations, 528 
Heteropolysaccharides 
biosynthesis of, 167 
Hexokinase 
action and inhibition of, 
306 
Hexosamines 
distribution of, 144 
Hill reaction 
in photosynthesis, 276, 
282 
Hippurate derivatives 
hydrolysis of, 67 
N- Hippurylglucosarmine 
preparation of, 151 
Hirudin 
preparation of, 195 
Histaminase 
as diamine oxidase, 
193 
Histidine 
enzymes in biosynthesis 
of, 539-40 
intermediates in synthesis 
of, 397 
metabolism of, 397-99 
operon, 529-31 
specificity of substitution 
of, 198 
in trypsin action, 57 
L- Histidine 
in morphogenesis, 574 
Histones 
acetyl groups in, 225 
amino acid composition 
and sequence of, 224-27 
carboxy-terminal amino 
acids of, 225 
cell specificity of, 228-31 
configuration of, 227-28 
definition of, 213 
DNA distribution of, 
240-41 
fractionation of, 217-24 
chromatographic, 
217-21 
by extraction and precipi- 
tation, 219-21 
heterogeneity of, 224 
genetic role of, 224, 
233-34 
inhibition of transcription 
by, 547 
in vitro biosynthesis of, 
231 


lysine-rich, 219, 228, 
238 


metabolism of, 231-35 
biosynthesis, 232 
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inhibition of, 231-32 
of normal and tumor tissue, 
230-32 
and nucleic acid synthesis, 
235-38, 454, 462-64 
DNA-dependent DNA 
synthesis, 238 
DNA-dependent RNA 
synthesis, 235-38 
physicochemical proper- 
ties of, 227-28 
preparation of, 195, 
217-18 
separation of tryptic pep- 
tides of, 226 
specificity for methylation 
of, 224 
Holo- D-amino acid oxidase 
isolation and characteri- 
zation of, 384 
Homocysteine 
synthesis of methionine 
from, 387-88 
Homocysteinuria 
metabolism of, 389 
Homogentisicase 
properties and purification 
of, 602 
Homo- y-linolenic acid 
in synthesis of prostaglan- 
dins, 105 
Homopolymers 
synthesis of, 300-1 
Homopoly saccharides 
biosynthesis of, 167 
Hyalobiuronic acid 
synthesis of, 153 
Hyaluronate 
biosynthesis of, 169 
Hyaluronic acid 
enzyme for synthesis of, 
302 


in protein separation, 
192 


synthesis of repeating 
unit of, 83, 153 
Hydrazinolysis 
of proteins, 197 
Hydroboration 
of sugars, 91 
Hydrogen bond 
in nucleic acids, 254 
Hydroxy acids 
metabolism of, 337-38 
3-Hydroxyanthranilate 
oxidase 
actions of, 602-3 
2-a-Hydroxybenzyl-benzimi- 
dazole 
virus inhibition by, 491 
Hydroxykynureninuria 
niacin treatment of, 382 
Hydroxylamine 
to change RNA, 478 
uptake of, 386 
11 6-Hydroxylase 
inhibitors of, 361 
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mechanisms of action of, 
360-61 
21-Hydroxylase 
mechanisms and stoichiom- 
etry of, 361-62 
spectrophotometric studies 
of, 361-62 
of steroids, 361-64 
Hy droxylases 
nonspecific, 614-16 
Hydroxylations 
of steroids, 357-64 
block of in metabolic dis- 
eases, 374-75 
enzymatic studies of, 
360 
epoxidation, 359-60 
118-hydroxylase, 360-61 
21-hydroxylase, 361-64 
origin of hydroxy O and 
steric course of reaction, 
358-59 
relation to drug metabol- 
ism, 364 
3-Hydroxy methyl indole 
production and identifi- 
cation of, 396 
p- Hydroxyphenylpyruvate 
oxidase 
action of, 606 
17 a-Hydroxyprogesterone 
hydroxylation of, 361-63 
Hydroxyproline 
metabolism of, 401-2 
synthesis of, 402 
Hydroxyproline-2-epimerase 
preparation of, 195 
purification and activity of, 


Hydroxy stearate 
metabolism of, 337 
3 a-Hydroxysteroid dehy- 
drogenase 
turnover of, 353 
20 a-Hydroxysteroid de- 
hydrogenase 
purification and actions 
of, 353 
B-Hydroxysteroid dehydrog- 
enase 
turnover of, 353 
17 B-Hydroxy steroid dehy- 
drogenase 
specificity of, 352 
Hydroxysteroid dehydrogen- 
ases 
allylic alcohols formed by, 
354 
isolation and properties 
of, 351-52 
multiplicity of, 354 
in steroid biochemistry, 
351-54 
transhydrogenase function 
of, 352 
5- Hydroxyt. han 
hapaite Uticlkett, 305 
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Hyperammonaemia 
description of, 408 

Hyperlipemia, nephrotic 
metabolism of, 312 


I 


Idosamine 
preparation of, 149 
D-Idosamine 
synthesis of, 147 
Imidazole 
in chymotrypsin catalysis, 
60-61 
inhibition of oxidative 
phosphorylation by, 
41 
Imidazole glycerol phosphate 
biosynthesis of, 398 
Indigo carmine 
in photosynthesis, 276 
Indole oxidase 
characteristics of, 602 
Indophenol dyes 
photophosphorylation 
uncoupling by, 286 
Inositol 
synthesis of glycosides of, 
85 


Inositol oxidase 
action of, 606 
Inositols 
gas-liquid chromatog- 
raphy of, 81 
Insulin 
and glycogen synthesis, 
301 


modes of action of, 545 
Interferon 
and virus replication, 
507-8 
p- Iodobenzenesulfonyl-y- 
chymotrypsin 
single-crystal studies of, 
263 


5'-Iodo-2'-deoxyuridine 
structure of, 252-53 
Ionophoresis 
of amino sugars, 147 
Iris 
prostaglandins in, 
104- 
Iron 
autoxidation of ions of, 
597-98 
nonheme 
see Nonheme iron 
-oxygen bond, 257-58 
Isatin-£-thiosemicarba- 
zone 
and viral replication, 
499 
Isocitrate-lyase 
preparation of, 195 
Isocytosine 
crystal structure of, 
254 


Isoleucine 
enzymatic synthesis of, 
390 


Isomerization 
of steroids, 348-51 
Isoniazid 
autoxidation of, 600 
1, 2-O-Isopropylidene-D- 
glucofuranose- 5, 6- 
cyclic sulphite 
synthesis of, 93 


K 


Keratinase 
reparation of, 195 
6°-3-Ketosteroid 
mechanism for catalysis 
of isomerization of, 
352 
$5-3-Ketosteroid isomerase 
crystallization of, 348 
descriptive chemistry of, 
348-49 
mechanisms of, 348-51 
active stie of, 351 
fluorescence of, 350-51 
specificity of, 350 
stereochemistry of isomeri- 
zation reaction, 349 
C-17 Ketosteroids 
mechanism of peracid 
attack on, 368 
Kieselgel 
in polypeptide analysis, 
197 


Kieselguhr 
for sugar analysis, 82 
Koenig-Knorr condensation 
for amino sugar deriva- 
tives, 159, 163, 
166 
Kynurenine 
elongation of cells by, 
578 
Kynurenine hydroxylase 
action of, 607-8 


L 


Laccase 
mechanism of actions of, 
618-20 
Lac operon 
location vf, 539 
quantity of, 537 
repression and induction 
of, 529 
Lactate oxidative decarboxy- 
lase 
action of, 605-6 
Lactic dehydrogenase 
preparation of, 195 
structure of, 190 
Lactogenic hormone 
concentration of, 
192 





ie 


ri- 


Ky- 





Lactones, steroidal 
enzymatic mechanisms of, 
367-69 
Lactonization 
stoichiometry of, 368 
Lactose synthetase 
in milk, 299 
Lactosyl- ceramide 
isolation of, 119 
Lecithins 
hydrolysis of, 327 
Lens aminopeptidase 
specificity of, 201 
Leukosis virus 
see Virus replication 
N- Lignoceryl-1- sphingosyl- 
lactoside 
see Cytolipin H 
Linolenate 
synthesis of, 335 
Linolenic acid 
in leaf galactolipids, 128 
in photosynthesis, 129 
Lipids 
analysis of seed fatty 
acids, 315 
autoxidation of, 600 
cerebral 
separation of, 110 
composition of, table, 
326 
metabolism of, 313-46 
acid composition of adi- 
pose tissue, 322-23 
acyl-CoA:phospholipid 
acyltransferase, 
331-32 
acyl-glycerolphosphory1 
glycerol, 330-31 
cholesterol esters, 324- 
25 
chylomicron, 320-21 
environmental tempera- 
ture and glyceride 
metabolism, 321-22 
fatty acid synthesis, 
334-36 
hepatic lipoprotein, 
321 


heterogeneity of phospho- 
glycerides, 327-28 

interrelationships among 
glycerolipids, 333-34 

intestinal absorption of 
triglycerides, 318-19 

N-methyltransferase 
reactions, 328-29 

milk fat, 317-18 

phosphatidic acid, 329-30 

phospholipid cofactors, 
336-37 

phospholipid structure, 
326-27 

plasmalogen, 332-33 

plasma phospholipid: 


—-— 
’ 
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serum and tissue phos- 
pholipids, 325-26 
structure determinations 
with pancreatic lipase, 
314-15 
transport of nonesterif- 
ied acids, 323-24 
triglyceride formation, 
316-17 
triglyceride lipases, 
315-16 
triglyceride structure, 
313-14 
unusual acids, 337-39 
vitamin A esters, 324 
myelin 
separation of, 110 
see also Glycolipids 
Lipoid hyperplasia of 
adrenals 
metabolic causes of, 
375 
Lipoid reductase-trans- 
acetylase 
monomers of, 196 
Lipopoly saccharides 
bacterial synthesis of, 
303 
Lipoproteins 
classification of, 
319-20 
fatty acid composition of, 


metabolism of 
hepatic, 321 
Lipoxidase 
mechanisms of action of, 
601-2 
Lithium 
mitochondrial transport 
of, 36 
Liver 
microsomes of 
see Microsomes 
Lucipherase 
preparation of, 195 
Luminol 
autoxidation of, 616 
Lung 
prostaglandin in, 104 
Lysine hydroxylase 
actions of, 614 
L- Lysine oxidase 
action of, 606 
Lysozyme 
action on cell-wall and 
chitin oligosaccharides, 


160-64 
action on chitin, 161 
assay of, 161 
crystal structure of, 
265 


inhibitor of, 166 
preparation of, 195 
structure of, 188-89 
disulfide bonds and 
amino acid sequences 
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in, 189 
species differences in, 
189 
transglycosylation mechan- 
ism of, 162-63 


M 


Magnesium 
mitochondrial transport of, 
34-36 
on polynucleotidal coding, 


Magnesium silicate 
for free sugar analysis, 
82 
Maltose 
conformation of, 79 
Maltotriose 
structural proof of, 
81 
Manganese 
mitochondria transport 
of, 35 
in photosynthesis, 279-80 
Manganipyrophosphate 
in photosynthesis, 276 
Mannosamine 
metabolism of, 167 
preparation of, 149 
D- Mannosamine 
metabolism of, 168 
natural source of, 147-48 
D- Mannose-2, 3-carbonate 
PMR of, 79 
Mannosides 
PMRs of, 79 
Mass spectrometry 
see Spectrometry, mass 
Medicagenic acid 
synthesis of 3-8-d-gluco- 
side of, 83 
Menadione 
as electron acceptor, 
355 
in mitochondrial respira- 
tion, 23 
Menstrual fluid 
prostaglandins in, 105 
Metachromatic leucodys- 
trophy 
cerebrosides in, 113, 118 
Metals 
autoxidation of, 297-98 
as catalysts in aerobic 
oxidations, 598-99 
Metapyrocatechase 
actions and properties of, 
603-4 
preparation of, 195 
Methionine 
genetic importance of, 
528 


synthesis of, 386-88 
Methopyrapone 
effects on steroid metab- 
olism, 374-75 
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Methy1l-4-acetamido-4- 
deoxy-1-erythrofurano- 
side 

synthesis of, 92 

Methy1l-6-O-(2-acetamido- 
3, 4, 6-tri-O-acetyl- 
2-deoxy-f8-D-gluco- 
pyranosy1)-2-acetamido- 
4-O-acetyl-2-deoxy-3- 
O[D-1(methyl carboxy- 
late )ethy!]-a-D-gluco- 
pyranoside 

synthesis of, 159 

Methyl- N-acetylglucosam- 

inide 
identification of methyl 
ethers of, 81 

N9- Methyladenine 

crystal structure of, 
254 

N9-Methyladenine dihydro- 

bromide 
crystal structure of, 254 

9- Methyladenine-1- methyl- 

thymine complex 
crystal structure of, 
253 

Methy1- 3-amino-2-analino- 
4, 6-O-benzylidine-2, 3- 
dideoxy-a-d-D-allopy- 
ranoside 

synthesis of, 152 

Methy1-3-amino-3-deoxy-2- 
thio-a-D-xylofurano- 
side 

preparation of, 153 

Methylases 

of nucleic acids, 471-74 

N1-Methylcytosine 

crystal structure of, 
254 

N1-Methylcytosine hydro- 

bromide 
crystal structure of, 
254 

Methyl-2-deoxy-5-thio- D- 

ribopyranoside 
synthesis of, 92 
3-Methylene oxindole 
production and identifi- 
cation of, 396-97 
3-O- Methyl glucosamine 
preparation of, 149 
N- Methyl- L-glucosamine 
distribution of, 149 
preparation of, 149 
N9- Methylguanine hydro- 
bromide 
crystal structure of, 
254 
a- Methylhistidine 
on histidine biosynthesis, 
534 


€-N- Methyl] lysine 
in histones, 224-25 
Methyl malonylracemase 
preparation of, 195 
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Methyl( methyl-4-deoxy- p- 
L-arabino-hexopyrano- 
sid) uronate 

conformation of, 79 

Methy1-5-thio- L-arabino- 

pyranoside 
synthesis of, 92 

N1-Methylthy mine 

crystal structure of, 
254 

N- Methyltransferase 

in lipid metabolism, 
328-29 
Methy] tri-o-benzyl-D- 
arabinofuranosides 
chromatographic analysis 
of, 81 
N1- Methyluracil 
crystal structure of, 
254 
N1-Methyluracil hydro- 
bromide 
crystal structure of, 
254 
Mevalonic acid 
induction of aggregation 
by, 572 
Micrococcus lysodeikticus 
glycolipid from, 136 
Microorganisms 
degradation of steroids by, 
371-73 
Microsomes 
metabolization of drugs 
by, 363-64 
redox components of, 
612-13 
as site of glycoprotein 
synthesis, 302 
stimulation of fatty acid 
synthesis by, 336 
Milk fat 
composition and metabol- 
ism of, 317-18 
Milk lipase 
metabolic role of, 316 
Mitochondria 
active ion transport in, 
35-36 
coupling factors, inter- 
mediates and mechan- 


isms in, 36-42 

de novo synthesis of, 
559-60 

energy coupling reactions 
in, 29-33 

energy-linked reactions 
in, 21-48 


reversal, transhydrog- 
enase and dismuta- 
tions, 33-34 
genetics of, 558-60 
morphology of, 559 
pathway of electron and 
energy transfer in, 


22 
respiratory chain in, 21-29 


coenzyme Q in, 26-27 
cytochrome b in, 27-29 
nonheme iron in, 24-26 
succinate and NADH 
dehydrogenases in, 
21-24 
Mitomycin C 
on virus replication, 502 
Mold protease 
pathway of reactions catal- 
yzed by, 53 
sequence near active serine 
of, 57 
Monogalactosyl diglyceride 
isolation of 
Monosaccharides 
free energy differences 
between isomers of, 
81-82 
see also Carbohydrates and 
specific compounds 
Monosialoganglioside 
structure of, 123 
Morphogenesis 
in lower organisms, 565, 
571, 573-75 
Mucopolysaccharides 
in differentiation of amoebae, 
574-75 
structural analysis of, 
153-57 
Mucosaccharides 
synthesis of, 302 
Mucosine 
see Hyalobiuronic acid 
Muramic acid 
chemistry of, 158-60 
derivatives of, 158-60 
synthesis of, 158 
distribution of, 148 
in wax D fractions, 134 
Muramic acid-6-phosphate 
distribution of, 148 
Muramyl residues 
extent of substitution of, 
165 
Mustard oil 
glycosides of, 88 
Mycaminose 
distribution of, 149 
Mycarose 
configuration of, 79 
Mycobacterium smegmatis 
toxid glycolipids A and B 
of, 134 
Mycobacterium tuberculosis 
wax D fractionation products, 
133-35 
Cay-Mycocerosic acid 
Bfosynthesis of, 135 
Mycoplasma laidlawii 
phospholipid fraction of, 
137 
Mycosamine 
configuration of, 79 
Mycosides 
structure of, 134-35 
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ducts, 





Myoglobin 
binding of p-chloromercuri- 
benzene sulfonate to, 
256 
molecular geometry and 
biology of, 257 
preparation of, 195 
single-crystal X-ray studies 
of, 254-58 
Myosin 
preparation of, 195 
Myxobacteria 
sporulation in, 580 
Myxomycetes 
differentiation in, 568-71 
life cycle of, 569 
Myxoviruses 
see Virus replication 


N 


Nemin 
isolation and characteri- 
zation of, 579-80 
Neoplastic tissue 
histone metabolism in, 
232 
Neuraminic acids 
natural distribution of, 
146, 148 
Neuraminidases 
sources of, 125 
Neurospora 
colonial form changes in, 
579 
Niacin 
degradation of, 608 
in hydroxykynureninuria, 
382 


for NAD synthesis, 393-94 
Nicotinamide adenine dinuc- 

leotide (NAD) 

biosynthetic pathway of, 
392-94 

in carbohydrate metabol- 
ism, 298 

derivatives of, 40 

inhibition of reduction of, 
34 


Nicotinamide adenine di- 
nucleotide (reduced) 
(NADH) 

in carbohydrate metabolism, 
298 

influence of succinate on, 
33 

inter mediates in phos- 
phorylation of, 40 

oxidation of, 612-13 

NADH-Coenzyme Q reduct- 
ase flavoprotein 

characterization of, 
24 

NADH-cytochrome c reduc- 

ase 
structure of, 27 
NADH dehydrogenase 
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in respiratory chain, 
21-24 
Nicotinic acid 
see Niacin 
Nicotinic ribonucleotide 
pyrophosphorylase 
purification and activity 
of, 393 
Nitrate 
in photosynthesis, 297 
Nitrite 
in photosynthesis, 276 
N-(m- Nitrobenzyloxy )- meth- 
ylpyridinium chloride 
to bind antigen to cellulose, 
202-3 
Nitromethane 
condensation of dialde- 
hydes by, 77 
p-Nitrophenyl acetate 
hydrolysis of, 50-51 
p-Nitrosalicylaldehyde 
Noctoc muscorum 
life cycle of, 588 
Nonheme iron 
chemistry and binding of, 
25 


in mitochondrial respira- 
tion, 24-26 
types and sources of, 25 
Nony1-4-hydroxyquinoline- 
N-oxide 
inhibition of photophos- 
phorylation by, 
285-87 
Noviose 
synthesis of, 91 
Noviosides 
PMR of, 78 
Nucleic acids 
enzymes which degrade, 
474-78 
biological role of, 474-75 
to determine RNA nucleo- 
tide sequences, 477-78 
purification of, 475-76 
specificities of, 476-77 
enzymes which synthesize, 
449-71 
DNA polymerase, 449-61 
RNA polymerase, 461-71 
hydrogen-bonding scheme 
of, 254 
metabolism of, 449-86 
methylases of, 471-74 
biological role of, 473-74 
DNA, 472-73 
RNA, 472 
specificities of, 473 
methylation mechanisms of, 
389 
molecular configurations of, 
249 
and protein biosynthesis, 
419-38 
aminoacyl sRNA synthe- 
tase, 420-21 


687 


aminoacyl transfer to 
protein, 427-30 
messenger RNA, 430-33 
polyribosomes, 433-36 
RNA stimulation of, 
436-41 
soluble RNA, 421-27 
working hypothesis of, 
419-20 
RNA stimulation of incor- 
poration of, 438-40 
synthesis of 
role of histones in, 
235-38 
X ray of structure of, 
247-54 
see also Deoxyribonucleic 
acid and Ribonucleic 
acid 
Nucleohistones 
characteristics of, 239 
physical properties of, 
240 


as primers for RNA syn- 
thesis, 236 
structure and composition 
of, 239-40 
Nucleoproteins 
nucleohistones, 239-41 
nucleoprotamines, 238 
Nucleoside diphosphate 
sugars 
metabolism of, 166-67 
Nucleosides 
syntheses of, 85-87 
hexofuranosyl, 86-87 
purine, 86 
1, 2-cis-pyridine, 87 
Nucleotides 
biosynthesis of, 166 
sugar 
see Sugar nucleotides 


Oo 


Octylguanidine 
photophosphorylation un- 
coupling by, 286 
Old yellow enzyme 
actions of, 623 
Oleate 
effect of diabetes on bio- 
“synthesis of, 334 
Oligomycin 
site of energy coupling by, 
30 


Oligosaccharides 
synthesis of, 299-300 
see also Carbohydrates 
and specific compounds 
Ophiostoma multiannulatum 
vegetative forms of, 577 
Optical rotatory dispersion 
of steroids, 348 
Ornithine 
bacfepial synthesis of, 
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metabolism of, 402-3 
Ornithine cycle 
enzyme levels in, 543 
Ornithine transcarbamylase 
purification of, 406 
L-Ornithine transcarbamy- 
lase 
in urea synthesis, 403, 
406-7 
Orotic acid 
and liver lipoprotein metab- 
olism, 321 
Orthophenanthroline 
inhibition of photophos- 
phorylation by, 285 
Osotriazoles 
reviewed, 77 
Ovalbumin 
nature of linkage of, 156 
Oxidases, 595-634 
catalysis of transfer of 
reducing equivalents 
to O, by, 616-25 
1-equfvalent donor, 2- 
equivalent acceptor, 
616-17 
1-equivalent donor, 4- 
equivalent acceptor, 
617-22 
2-equivalent donors, 2- 
equivalent acceptors, 
622-24 
2-equivalent donors, 4- 
equivalent acceptor, 
624-25 
of drugs, 615-16 
general considerations of, 
595-601 
activation of molecular 
oxygen, 597 
aerobic, metal cataly- 
zed, 598-99 
autoxidation of metal 
cations, 597-98 
autoxidations, 599-601 
electron conduction, 601 
oxidation- reduction po- 
tentials, 596 
oxygen in water, 595-96 
radicals derived from 
02, 596 
homogentisicase, 602 
3-hydroxyanthranilate, 
602-3 
indole, 602 
introduction to, 595 
lipoxidase, 601-2 
metapyrocatechase, 
603-4 
mixed-function, 604-16 
external, 607-12 
internal, 605-6 
microsomal, 612-16 
oxygenases, 601-5 
pyrocatecase, 603 


ak a pyrrolase, 
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Oxidation-reduction poten- 
tials, 596 
Oxidative phosphorylation 
factors of, 36-42 
site- specificity, 37-38 
intermediate reactions 
in, 29 
reversal of, 33 
review of, 21 
Oxygen 
interactions with water, 
595-96 
temperature dependency, 


-iron bond, 257-58 
in lactonization, 368 
origin of in hydroxyla- 
tion of steroids, 
358-59 
photosynthetic evolution 
of, 279-80 
radicals derived from, 
596 
transferases of 
see Oxygenases 
Oxygen-18 
in photosynthesis, 288 
Oxygenases, 601-5 
Oxygen-binding curve 
biological advantage of, 
258 
Oxyhemoglobin 
iron-oxygen bond in, 
257 


stability of, 257 


Oxy myoglobin 
iron-oxygen bond in, 
257 


P 


P700 
in photosynthesis, 274-75, 
278 
Pancreatic lipase 
metabolic role of, 316 
structure determinations 
with, 314-15 
Papain 
functional groups at 
active site of, 57-58 
mechanism of action of, 
62-63 
reaction pathways of, 
53 


solid-phase reaction of, 
202 
Papovaviruses 
see Virus replication 
Parathyroid hormone 
on mitochondrial trans- 
location, 36 
7-D-Pentofuranosyl purines 
synthesis of, 87 
Pepsin 
functional groups at active 
site of, 58 


mechanism of action of, 
63 
reaction pathway of, 
53-54 
solid-phase reaction of, 
202 
Pepsinogen D 
chemistry of, 180-81 
Peptide bond 
mechanisms for synthesis 
of, 427-28 
Peptides 
antigenicity of, 186-87 
chemistry and structure 
of, 175-208 
DNA-directed synthesis of, 
¢ 


logical rules for arrange- 
ment of, 198 
sequential analysis of, 
98 


Peroxidase 
-oxidase mechanism, 
616-17 
Phenazine methosulfate 
as electron acceptor for 
6-dehydrogenases, 355 
Phenolase complex 
action of, 608 
Phenylalanine 
metabolism of, 397 
polymerization of, 437 
Phenylalanine hydroxylase 
actions of, 608-9 
cofactor for, 397 
L- Phenylalanylditosylate 
inhibition of chymotrypsin 
by, 200 
Phenylethyl alcohol 
on virus replication, 502 
Phenylhydrazones 
cyclic structure of, 79 
Phenylketonuria 
identification of new metab- 
olites in, 382 
Phenylosazones 
chromatographic separa- 
tion of, 82 
B-Phenylpropionate oxidase, 
605 


Phloridzin 
quantitative determinations 
of, 81 
Phlorobutyrophenone deriva- 
tives 
on mitochondrial ATPase, 
31 
Phosphate 
as intermediate in photo- 
synthetic oxygen evolu- 
tion, 279 
Phosphatidic acid 
metabolism of, 
329-30 
Phosphatidy linositol 
fatty acids in, 
332 





of, 





1-Phosphatidy1l- L- myo-ino- 
sitol-2, 6-di-a-D- 
mannopyranoside 
source of, 135 
Phosphatidyl- myo-inositol 
mannosides 
structures of, 135-36 
Phosphoenolpyruvate 
formation of, 307-8 
mitochondrial synthesis of, 
32 
Phosphofructokinase 
in muscle glycolysis, 
306-7 
Phosphoglucomutase 
structure of, 191 
Phosphoglucose isomerase 
preparation of, 195 
Phosphoglycerides 
chemistry of, 326 
distribution of acids with- 
in, 327 
heterogeneity of, 327-28 
Phosphohistidine 
in mitochondria, 40-41 
Phospholipase A 
specificity of, 326 
Phospholipid acyltransferase 
and acyl coenzyme A, 
331-32 
Phospholipids 
biological function of, 
337 
cofactors of, 336-37 
electron transport systems 
activation by, 337 
labeling of, 332 
plasma, serum and tissue, 
325-26 
structure of, 326-27 
Phosphopyruvate carboxy- 
lase 
preparation of, 195 
N-(5'-Phosphoribosyl forim- 
ino)-5-amino-1-(5"'- 
phosphor ibosyl)-4-imi- 
dazole carboxamide 
as intermediate in histid- 
ine synthesis, 397-98 
N-(5'-Phospho-D-1'-ribu- 
losylforimino)-5-amino- 
1-(5"'-phosphoribosy1)- 
4-imidazole carboxam - 
ide 
as intermediate in histid- 
ine synthesis, 397-98 
Phosphorylase b kinase 
in glycogenolysis, 304 
Phosphorylases 
allosteric properties of, 
304 
of sugar nucleotides, 297 
Phosphorylation 
free-energy change in, 
29 


possible mechanisms of, 
41-42 
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potential, 33 
requirement of multiple 
coupling factors in, 
39 
Photobleaching 
mechanisms of, 570 
Photophosphorylation 
inhibitors and uncouplers 
of, 284-87 
two-stage, 289 
types of, 283-84 
with catalytic amounts of 
electron carriers, 
284 
with electron acceptors, 
284 
endogenous, 283-84 
Photoreactivation 
of DNA, 550-51 
Photosynthesis, 269-96 
activated COo as precursor 
for Og evolution, 280 
bacterial, 269, 278-79 
characteristics of pigment 
system 1, 274-79 
comparison with bacteri- 
al photosynthesis, 
278-79 
photoreactions of chloro- 
phyll in solution, 
277-78 
reaction with other redox 
agents, 276-77 
characteristics of pigment 
system 2, 279-80 
components of intermed- 
iate electron transfer 
complex, 280-83 
cytochromes, 280-81 
plastocyanin, 281-82 
quinones, 282-83 
enzymes of energy con- 
version in, 269 
Hill reaction, 276 
introduction to, 269 
mechanism of ATP syn- 
thesis, 288-90 
ATPases, 288-89 
exchange reactions, 
288 


light-induced pH and 
conformational changes, 
289-90 
O-18 studies, 288 
two-stage photophos- 
phorylation, 289 
number and location of 
ATP synthesis sites, 
287-88 
photophosphorylation, 
283 


types of reactions of, 
283-84 
scheme for, 269-70 
summary of, 290-91 
two lige reactions of, 
269-74 
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evidence for, 273-74 
explanation of, 271-72 
Phytoglycogen 
synthesis of, 300 
Phytoglycolipid 
detection of, 133 
purification of, 132 
structure of, 131-32 
synthesis of, 133 
Cj g-Phytosphingosine 
cerebrosides, 111 
Picornaviruses 
see Virus replication 
Placenta 
aromatization of steroids 
in, 365-66 
Plasmalogen 
metabolism of, 332-33 
Plasma phospholipids 
and cholesterol acyl- 
transferase, 325 
composition of, 326 
Plasma sterol esters, 
human 
composition of, 326 
Plasma triglycerides, 
human 
composition of, 326 
Plasminogen 
preparation of, 195 
Plasmodium 
formation of in myxomy- 
cetes, 568 
Plastocyanin 
light responses of, 272-73 
in photosynthesis, 281-82 
Plastoquinone 
light responses of, 272, 
282 


Poliovirus 
replication of, 
290-91 
Polyacrylamide gel 
in protein electrophoresis, 
192 
Polyadenylic acid 
structure of, 251 
Polycytidylic acid 
structure of, 252 
Polylysine 
synthesis of, 436-37 
Poly-muro-peptides 
synthesis of, 303 
Polynucleotide phosphory- 
lase 
specificity of, 477 
Polynucleotides 
synthetic 
coding properties of, 
438 


stimulation of protein 
synthesis by, 436-38 
X-ray studies of, 251-52 
Polyols 
PMRs of, 
78 
Polypeptides 
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specific cleavage of bonds 
in, 200-1 
Polyphenylalanine 
synthesis of, 436-37 
Polyribonucleotides 
on amino acid incorpora- 
tion, 437-38 
insensitivity to humidity 
of, 248 
interaction with ribosomes, 
435-36 
of known sequence 
synthesis of, 465 
Polyribosomes 
distribution of, 433 
mechanism of movement 
of, 433-34 
and protein biosynthesis, 
433-36 
Polysaccharides 
in morphogenesis, 574 
Pompe's disease 
role of glycosidases in, 
305-6 
Potassium 
mitochondrial pump for, 
35-36 
in protein synthesis, 
428 
Poxvirus 
see Virus replication 
Pregnenolone 
conversion of cholesterol 
to, 369-71 
intermediate in formation 
of, 369-70 
Procaryotes 
repression and induction 
in, 528-31 
mathematical model of, 
528 
operon theory of, 528-30 
Proflavine 
on virus replication, 500 
Progesterone 
degradation product iso- 
lation, 373 
Proline 
degradation of, 401-2 
hydroxylation require- 
ments for, 402 
metabolism of, 401-2 
Proline hydroxylase 
in collagen synthesis, 
613 
Prostaglandin 
and fatty acids, 335 
Prostaglandin Ej 
derivatives of, 102-4 
metabolism of, 105-6 
occurrence of, 104 
structure of, 101, 103 
vasopressin antagonized 
by, 107 
Prostaglandin E> 
metabolism of, 106 
occurrence of, 104-5 
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structure of, 102-3 
Prostaglandin Eg 
metabolism of, 106 
occurrence of, 104 
structure of, 102-3 
Prostaglandin Fjq 
metabolism of, 106 
occurrence of, 104 
structure of, 102-3 
Prostaglandin F 
structure of, 102-3 
Prostaglandin Fp 
occurrence of, fo4-5 
structure of, 103-4 
Prostaglandin F3 
occurrence of, fo4 
structure of, 103-4 
Prostaglandins, 101-8 
biological effects of, 
106-7 
biosynthesis of, 105 
CNS effects of, 107 
and essential fatty acids, 
105-6 
isolation and structure 
determinations of, 
101-4 
metabolism of, 105-6 
metabolites of, 106 
nomenclature of, 101 
occurrence of, 104-5 
precursors of, 105 


quantitative determination 


of, 104 


on smooth muscle activity, 


107 
Prostanoic acid 
see Prostaglandins 
Protamines 
amino acid composition 
and sequence of, 215 
heterogeneity of, 214-15 
isolation of, 213 
occurrence of, 216-17 


physiochemical properties 


of, 216 


preparation and fractiona- 


tion of, 214-15 
Proteinases 
preparation of, 195 
specificity of, 201 
Proteinases, pancreatic 
active centers of, 198 
Proteins 
Bence-Jones 
see Bence-Jones pro- 
tein 
biosynthesis of, 419-48 
model for, 419-20 
RNA stimulation of, 
436-41 
of cell nuclei, 209-46 
basic, 211-13 
conclusions, 241 
histones, 217-35 
isolation of nuclei, 
209-11 













































































and nuclear function, 
234 
nucleoproteins, 238-41 
protamines, 213-17 
purification of nuclei, 
211 
during spermatogenesis, 
fertilization and early 
development, 234 
chemical methodology of, 
191-203 
analysis of amino acids, 
sequence, and termin- 
al groups, 197-98 
molecular weight deter- 
mination, 193, 196 
monomers and higher 
structures, 196-97 
new preparation tech- 
niques, 192-95 
separation techniques 
and homogeneity deter- 
minations, 191-92 
solid-phase reaction, 
201-3 
specific cleavage of 
bonds in polypeptides, 
200-1 
specific reactions of 
amino acids, 198-200 
new preparations listed, 
194-95 
single-crystal X-ray 
studies of, 254-65 
chymotrypsinogen and 
chymotrypsin, 260-65 
correlation between 
amino acid composition 
and ghelix, 257 
forces determining 
conformation, 257 
hemoglobin, 258-60 
myoglobin, 254-58 
structure of, 175-91 
antigens and antibodies, 
186-88 
carboxypeptidase, 181 
chymotrypsinogen A, 
174-77 
cytochrome c, 184-86 
dehydrogenases, 190 
fibrinogen, 191 
hemoglobin, 183-84 
lysozyme, 188-89 
pepsin, 180-81 
phosphoglucomutase, 
191 
ribonuclease, 181-83 
serum albumin, 189-90 
similarity between chy- 
motrypsin and trypsin, 
177-80 
streptococci proteinase, 
181 


trypsinogen, 177-78 
tryptophan synthesis, 
190-91 








Proteolytic enzymes, 49-76 
functional groups at active 
site of, 54-58 
of carboxypeptidase, 
58 


of chymotrypsin, 54-56 
mapping of, 54 
of other serine protein- 
ases, 56-57 
of papain, 57-58 
of pepsin, 58 
mechanism of action of, 
58-64 
of carboxypeptidase, 
63-64 
of a-chymotrypsin, 
58-61 
of other serine protein- 
ases, 62 
of papain, 62-63 
of pepsin, 63 
of trypsin, 61-62 
nuclear, 218 
pathway of reactions cata- 
lyzed by, 49-54 
of chymotrypsin and 
trypsin, 50-52 
of other proteolytic 
enzymes, 53-54 
of other serine protein- 
ases, 52-53 
of sulfhydryl enzymes, 
53 
specificity of, 64-72 
kinetic constant, 64-68 
medium, reaction and 
substrate factors of, 
64 
problem of binding, 70-72 
relative, 64, 67-69 
Proton magnetic resonance 
spectroscopy 
see Spectroscopy 
Protozoa 
differentiation in, 565 
Psychosine 
see Galactosyl sphingosine 
Puromycin 
characterization of, 152 
depletion of glycogen by, 
305 
on histone synthesis, 
231-32 
on hyphal growth, 577 
and nucleic acids, 433 
peptide bond formation by, 
430 
Pyranoses 
PMRs of, 79 
1, 2-cis-Pyridine nucleosides 
mechanism of formation of, 
87 
Pyridoxal phosphate 
in amino acid metabolism, 
381-83, 386, 389 
catalysis by, 
381-82 
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requirements of in amino- 
acidurias, 181-82 
Pyridoxamine oxaloacetate 
transaminase 
purification and characteri- 
zation of, 382-83 
Pyridoxamine pyruvate trans- 
aminase 
preparation of, 382 
Pyridoxine 
in cystathionuria, 382 
Pyrimidine-5-methylcyto- 
sine 
nucleic acid methylation 
by, 571 
Pyrocatecase 
action and purification of, 
603-4 
Pyrophosphorylases 
of sugar nucleotides, 
297-98 
Pyruvate 
conversion to phosphoenol- 
pyruvate, 307-8 
Pyruvate malate 
p/o ratios for, 32 


Q 


Quinacrine 
photophosphorylation un- 
coupling by, 286 
Quinolinate transphosphori- 
bosylase 
purification of, 393 
Quinoline- 1-thioglycosides 
synthesis of, 8 
Quinolinic acid 
NAD synthesis from, 
393 
Quinones 
as electron acceptor, 
355, 357 
in photosynthesis, 282-84 


R 


Respiration 

phosphorylation potential 

in, 33 

Respiratory chain 

in mitochondria, 21-29 
Reversal 

energy-linked, 33 
a-L-Rhamnosyl] digitoxigen- 


in 
synthesis of, 83 
Rhodosamine 
distribution of, 149 
3-D-Ribofuranoside 
synthesis of, 87 
B-Ribofuranosides 
synthesis of, 86 
7- a-D-Ribofuranosyladenine 
synthesis of, 87 
3-6-D-Ribofuranosyladenine 
derivatives of, 87 
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1-a-D-Ribofuranosylthy mine 
identification of, 87 
Ribonuclease 
in catabolism of messenger 
RNA, 475 
cleavage of, 183 
crystalline active, 202 
crystal structure of, 
265 
metabolism of, 474-76 
preferential iodination of, 
198 
preparation and isolation 
of, 181 
refolding process of, 182 
relation between structure 
and function of, 182 
structure of, 181-82 
substitutions in, 183 
Ribonucleic acid 
in cellular differentiation, 
567-68, 577-78, 585, 
587 
chemical change of, 478 
complementary 
X ray of, 248-49 
-containing phages, 512-14 
-DNA complex, 509 
enzymes which degrade 
specificities of, 476-77 
enzymes in determination 
of nucleotide sequences 
of, 477-78 
as genetic repressor, 
531-32 
infectious 
in vitro formation of, 492 
in vitro synthesis of, 509 
messenger 
bacterial synthesis of, 
432 
correspondence between 
genes and proteins, 
430-31 
criteria for occurrence 
of, 430 
genetic studies of, 529-30, 
532, 541-42, 545, 548 
localization and synthesis 
of, 430 
long-lived, 542, 548 
morphogenetic role of, 
548 
nuclear and cytoplasmic 
synthesis of, 432-33 
in phage cells, 508-9, 
512 
size of, 435 
template strand selection 
in synthesis of, 431-32 
turnover and degradation 
of, 433 
metabolism of, 449-86 
methylation of, 472 
removal from histone, 
212 
soluble 
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amino acid-acceptor 
functions, 422-23 
aminoacyl, 534 
aminoacyl and ribosomes, 
428-29 
aminoacy]! transfer from, 
427-30 
binding of, 421 
in coding research, 438 
degeneracy of coding units 
of, 424 
hydroxyprolyl, 420 
model for, 422 
oligonucleotide sequences 
of, 421 
polypeptidyl, 429-30 
and protein biosynthesis, 
419-30, 434-35, 438-39 
recognition sites on, 
425-26 
ribosomal binding of, 
429 
secondary structure of, 
423, 426 
site of esterification of 
amino acids, 424-25 
species specificity of, 
423-24 
synthesis and methylation 
of, 426-27 
stimulation of protein syn- 
thesis by, 436-41 
effect of streptomycin on, 
440-41 
studies with nucleic acids, 
438-40 
studies with synthetic 
polynucleotides, 436-48 
synthesis of 
in chloroplasts, 557 
control of, 534-35 
DNA-dependent, 235-38 
hormonal effect on, 
462, 545 
mitochondrial, 559 
transfer 
modulation by, 530 
regulation of RNA biosyn- 
thesis by, 464 
X ray of, 249 
viral inhibition of, 488-89 
viral synthesis of, 489-95, 
498, 500, 506-10, 
513, 515 
X ray of structure of, 
247-49 
interpretation of base 
composition, 
248 
Ribonucleic acid polymerase 
control mechanisms of, 
462-64 
in vivo template for, 
466-68 
metabolism of, 461-71 
occurrence of, 
461 


SUBJECT INDEX 


purification, properties and 
uses of, 464-65 
reaction catalyzed by, 471 
template for, 465-66 
and template nucleic acid, 
461-62 
transcription of one tem- 
plate strand by, 468-71 
and virus replication, 
491-92 
Ribosamine 
preparation of, 149 
Ribosomes 
interaction with polyribo- 
nucleotides, 435-36 
nuclear, 211-12 
composition of, 212 
evidence for, 211 
function of, 211 
preparation of, 211-12 
relationship to polyribo- 
somes and hemoglobin 
synthesis, 434-35 
Ricinoleate 
metabolism of, 337 
Rotenone 
in mitochondrial respira- 
tion, 26, 33 
Rous sarcoma virus 
see Virus replication 
Rubidium 
mitochondrial transport 
of, 36 


Saccharides 
synthesis of, 299-304 
S-adenosyl methionine 
in methionine metabolism, 
388-89 
in nucleic acid methyla- 
tion, 389 
synthesis of, 389 
Salicyl aldoxime 
inhibition of photophos- 
phorylation by, 285 
Salicylate hydroxylase 
action of, 608 
Salmine 
amino acid sequence in, 
215 


Salt-wasting disorder 
of infancy, 375 
Sclerotia 
formation of, 568, 586 
Selenoglycosides 
synthesis of, 88 
Semiacetal-semiketal 
formation of, 370 
Sephadex 
for protein molecular 
weight determination, 
193, 196 
Serine 
metabolism of, 385 
specificity of, 199 


Serinephosphoglycerides 
composition of, 326 
Serine proteinases 
functional groups of, 
56-57 
sequences near active 
serine, 57 
pathway of reactions cat- 
alyzed by, 52-53 
Serotonin 
ganglioside function of, 
126 


hepatic function of, 305 
Serum albumin 
preparation of, 195 
structure of, 189-90 
Shikimate-5-P 
in synthesis of aromatic 
amino acids, 391-92 
Shikimic acid 
in amino acid biosynthesis, 
391-92 
conformation of, 79 
Sialic acids 
enzymes for activation of, 
168 
metabolism of 
reactions and sources of 
enzymes for, 168 
points of attachment of, 
123 
types of linkages of, 
155-56 
Sialyl-transferases 
reactions and sources of, 
168 
Silica gel G 
for thin-layer chromatog- 
raphy, 82 
Single-crystal structure 
determinations 
of nucleic acids, 252-54 
of proteins, 254-65 
Slime molds 
differentiation in, 568-75 
Spectrometer 
electrom capture-detector, 
197 


Spectrometry 
of glycolipids, 109 
mass 
of carbohydrates, 80 
of steroids, 348 
Spectroscopy, proton mag- 
netic resonance 
of anomeric centers, 79 
of carbohydrates, 78-80 
to estimate proportion of 
alpha and beta forms, 
80 
to estimate composition of 
reaction mixtures, 80 
Karplus equation variabil- 
ity in, 78 
other uses of, 80 
to show presence or absence 
of ring, 79 
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Spermatozoa 
protamines in, 216-17 
Sphingolipids 
of brain 
fatty acid distribution in, 
115 
see also Glycosyl ceram- 
ides and specific com- 
pounds 
Sphingomyelin 
synthesis of from ceramide, 
116 
Sphingoplasmalogen 
structure and isolation of, 
127 
C g-Sphingosine 
in cerebrosides, 111 
Spongonucleosides 
synthesis of, 86 
Spores 
germination of, 582-86 
Sporulation 
in Blastocladiella emer- 
sonii, 565-68 
effects of light on, 582 
energy metabolism during, 
569-70 
in fungi, 580-82 
inhibitors of, 580 
in myxobacteria, 580 
in myxomycetes, 569-71 
nutritional and environ- 
mental factors promot- 
ing, 580-81 
Stachyose 
quantitative determinations 
of, 81 
Staphylococcus aureus 
and mucopeptide synthesis, 
303 


Starch 
synthesis of, 300 
Stearic acid 
in brain gangliosides, 
121, 125 
Stein- Leventhal syndrome 
metabolic defects in, 
375 
Steroids 
enzymatic mechanisms of, 
347-80 
degradation of cholesterol 
side chain, 369-71 
degradation of steroid 
skeleton by micro- 
organisms, 371-73 
s-dehydrogenases, 
354-57 
double bond introduction, 
354 
epoxidation, 359-60 
estrogen biosynthesis 
and aromatization, 
364-67 
hydroxylation reactions, 


357-64 
hydroxysteroid dehydro- 
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genases, 351-54 
§5-3-ketosteroid isom- 
erase, 348-51 
lactonization, 267-69 
microbiological degrada- 
tion of, 372 
genetic defects in metab- 
olism of, 373-75 
hydroxylases of, 614 
induction of aggregation 
by, 572 
methodological advances 
in study of, 348 
and protein synthesis, 


Streptidine 
distribution of, 149 
Streptococci proteinase 
structure of, 181 
Streptomycin 
on phage replication, 
514 


on polynucleotidal coding, 


on ribosomal amino acid 
incorporation, 440-41 
Strontium 
mitochondrial transport 
of, 35 
Strophanthidin 
aromatization of, 366 
Subtilisin 
acyl derivatives of, 53 
pathway of reactions cat- 
alyzed by, 53 
sequence near active 
serine of, 57 
Succinate 
influence of on NADH, 
33 
p/o ratio of, 32 
Succinate dehydrogenase 
in respiratory chain, 
21-24 
O-Succinyl homoserine 
synthesis of, 386-87 
Sugar nucleotides 
isolation of, 297 
metabolism of, 297-99 
control by feedback 
inhibition, 299 
phosphorylases of, 297 
pyrophosphorylases in, 
297-98 
transformations of, 
298-99 
epimerization, 298 
oxidation, 298 


Sugars 
branched, deoxy, amino, 
and thio, 77 


of cardiac glycosides, 77 
deoxy 
new synthesis of, 91 
reduction of hexoses 


to, 298-99 
mer¢apto derivatives of 
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synthesis of, 90 
with sulphur or nitrogen 
in ring, 92 
tritium-labelling of, 93 
unsaturated 
formation of, 90 
see also Amino sugars; 
Carbohydrates 
Sulfatides 
brain sources of, 117 
chromatographic mobility 
of, 117 
fatty acid composition of, 


Sulfolipid, plant 
structure and properties 
of, 130-31 
Sulphonyl groups 
reactions involving dis- 
placement of, 88-90 


ry 


D-Talosamine 
natural source of, 
147-48 
Tay-Sachs disease 
ganglioside composition in, 
120-21, 124 
Teichoic acids 
amino sugar structures in, 
166 


bacterial, 146 
Teichuronic acid 
bacterial, 146 
Tetra-N-acetylchitotetraose 
lysozyme degradation of, 
160 


Tetra-O-acetyl-8-D-galacto- 
pyranosyl cyanide 
configuration of, 79 
2,3, 4, 6-Tetra-O-acetyl- 
1-thio- 6-D-galactose 
synthesis of, 88 
Tetramethyl-p-phenylene 
diamine 
in photosynthesis, 276 
N, N, N',N'-Tetramethyl-p- 
phenylene diamine 
in mitochondrial respira- 
tion, 28, 33 
Tetrapyrroles 
biochemical studies of, 
14-17 
Thenoyltrifluoroacetone 
inhibition of succinate 
dehydrogenase by, 25 
Thiodisaccharides 
syntheses of, 88 
6-Thio- D-fructose 
synthesis of, 92 
Thioglycosides 
syntheses of, 88 
Thiolacetate 
displacement of sulphonyl 
groups by, 89 
Thiolbenzoate 
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displacement of sulphony] 
group by, 89 
Thiophosphate 
photophosphorylation un- 
coupling by, 286 
5-Thio-D-ribopyranose 
synthesis of, 92 
Thiosemicarbazones 
cyclic structures of, 79 
5-Thio-D-xylopyranose 
synthesis of, 92 
Threonine 
metabolism of, 389-90 
Threonine dehydratase 
in isoleucine biosynthesis, 
390 
L-Threonine dehydratases 
activation of, 390 
purification and activity 
of, 389 
Threonyl-adenylate-thre- 
onyl-sRNA synthetase 
complex 
isolation of, 390 
Thrombin 
pathway of reactions «.«t- 
alyzed by, 53 
sequence near active 
serine of, 57 
Thrombostenin 
components of, 193 
Thymidine 
for RNA synthesis, 557 
Thymine 
dimerization of, 548-50 
Thymine monohydrate 
crystal structure of, 
254 
Thyroglobulin 
enzymatic synthesis of, 
302 


preparation of, 195 
puromycin effect on 
iodination of, 397 
Thyroxine 
estrogenomimetic action 
of, 329 
Tobacco mosaic virus 
see Virus replication 
a-Tocopherol 
in NADH-cytochrome c 
reductase system, 
27 
Transferrins 
preparation of, 195 
Transhydrogenase 
in mitochondria, 33-34 
Transpeptidation 
mechanisms of, 53-54 
Trehalose-6, 6'-dimycolate 
source of, 134 
Trehaloses 
reviewed, 77 
Trehalose synthetase 
inhibition of, 300 
Trialkyltins 


mitochondrial actions of, 31 
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Triglyceride lipases 
metabolic role of, 
315-16 
Triglycerides 
formation of, 316-17 
intestinal absorption of, 
318-19 
intestinal synthesis of, 
319 


lipolysis of, 323 

separation and composition 
of, 314 

sources and composition of, 
315 


structure of, 313-14 
Trigonopsis variabilis 
changes in cell form of, 
579 
3, 5, 3'- Triiodo- L-thyronine 
and RNA synthesis, 462 
2, 3, 6-Tri-o-methyl-1, 4- 
anhy dro-D-glucopyran- 
ose 
structural proof of, 81 
synthesis of, 92 
2, 3, 6-Trimethyl-galactose 
isolation and structure of, 
123 
Trimethyl-quinone 
in photosynthesis, 276, 
278 
Trimethylsilyl derivatives 
quantitative determinations 
of, 81 
Trinitrotoluene 
metabolism of, 13 
Triosephosphate dehydrogen- 
ase 
preparation of, 195 
Trisialoganglioside 
structure of, 123 
Trypsin 
acyl-enzyme intermediates 
of, 50 
cleavage of polypeptide 
bonds by, 201 
fatty acid inhibition of, 
201 
functional groups at active 
site of, 56-57 
inhibition of, 198-99 
mechanism of deacylation 
action of, 61-62 
pathway of reactions cat- 
alyzed by, 50-52 
sequence near active 
serine of, 57 
solid-phase reaction of, 
202 
structure of 
compared to chymotryp- 
sin, 177, 179-80 
Trypsin inhibitor 
preparation of, 195 
Trypsinogen 
— mechanism of, 


sequence of, 57 
structure of, 177-78 
Tryptophan 
metabolism of, 393-94 
L-Tryptophan 
elongation of cells by, 
578 
Tryptophanase 
reactions catalyzed by, 
95 


Tryptophan pyrrolase 
in amino acid metabolism, 
396-97 
corticosteroid stimulation 
of, 545 
hematin cofactor for, 396 
induction of, 544-45 
purification and properties 
of, 604-5 
Tryptophan synthetase 
in amino acid metabolism, 
394-96 
antibody to, 394 
genetic importance of, 
191 
reactions catalyzed by, 


structure of, 190-91 
Tumor viruses 
see Virus replication 
Tyrosinase 
actions of, 624-25 
derepression of, 540 
monomers of, 196 
purification of, 624 
relationship between 
cresolase and catechol- 
ase activities of, 
624 
Tyrosine 
metabolism of, 397 


U 


Ubiquinone 
see Coenzyme Q 
Ultraviolet radiation 
of DNA, 548-52 
on hyphal growth, 577 
photoprotection mechan- 
isms, 551-52 
Urea 
bacterial utilization of, 
409 
synthesis of, 400, 403-11 
agents affecting enzymes 
for, 407-9 
enzymes required for, 
403-7 
and virus replication, 490 
Urease 
monomers of, 196 
solid-phase reaction of, 
202 
Uridine 
on cell-wall formation, 
577 








Uridine diphosphate-D- 
glucuronic acid 
solubilization of, 302 
Uridine diphosphate-L- 

rhamnose 
formation of, 299 


¥ 


Valine 
enzymes in synthesis of, 


resistance and toxicity 
studies of, 391 
Valinomycin 
mitochondrial reactions of, 
35-36 
Vasopressin 
prostaglandin antagonism 
of, 107 
Verticillium 
sclerotia formation in, 
586 
Vesicular gland 
prostaglandins in, 104 
Viosamine 
natural distribution of, 
145, 148 
Virus replication, 487-526 
adenoviruses, 499-500 
animal viruses, 488-502, 
507-8 
arboviruses, 494-93 
avian tumor viruses, 
505 
bacterial viruses, 508-14 
herpes viruses, 500-2 
early stages of infection, 
501 
polykaryocytosis by, 
502 


synthesis of viral DNA 
and protein, 501-2 
insect viruses, 507 
and interferon, 507-8 
myxoviruses, 493-95 
early stages of infection, 
493 
synthesis of viral macro- 
molecules, 493-94 
papovaviruses, 502-5 
cell transformation by, 
503-4 
evidence of viral genome 
in transformed cells, 
504-5 
multiplication of, 503 
phages with single-strand- 
ed DNA, 511-12 
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picornaviruses, 488-92 
early events in infectious 
cycle, 488 
inhibition of RNA and 
protein synthesis, 
488-89 
inhibitors of, 
491-92 
synthesis of viral mater- 
ial in cell-free systems, 
492 
synthesis of viral protein 
and RNA, 498-91 
plant viruses, 514-15 
poxviruses, 496-99 
early stages of infection, 
496 
induction of enzymes for 
DNA synthesis, 497 
reactivation of, 496-97 
synthesis of viral DNA 
and protein, 498-99 
reoviruses, 495 
RNA phages, 512-14 
synthesis of RNA and 
protein by, 513-14 
rous sarcoma virus, 
505-6 
defectiveness of, 505-6 
persistance of viral 
genome in transformed 
cells, 506 
role of DNA in, 506 
temperate bacteriophages, 
510-11 
tobacco mosaic virus, 
514-15 
T series of coliphages, 
508-10 
DNA synthesis, 509-10 
early enzymes, 509 
early events, 508 
messenger RNA, 508-9 
tumor viruses, 502-8 
Vitamin A esters 
specificity for palmitate 
of, 324 
Vitamin By2 
and amino acid metabolism, 
388 
in methionine synthesis, 
388 
Vitamin K 
as electron acceptor, 
355, 357 


WwW 


Water 
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and oxygen, 595-96 
Wax D 
fractionation studies of, 
133-35 


Wilzbach tritium-labelling 
problems of, 93 
Wittig reaction 
in carbohydrate chains, 
91 


x 


Xanthine oxidase 
oxidative mechanisms of, 
622-23 
X rays 
on hyphal growth, 577 
structural studies with, 
247-68 
nucleic acids and related 
compounds, 247-54 
Single-crystal structure 
determinations, 
252-54 
Single-crystal structure 
of proteins, 254-65 
Xylofuranosides 
chromatographic separa- 
tions of, 81 
Xylopyranosides 
PMRs of, 78 
D-Xylosamine 
synthesis of, 147 
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Yeast 
dimorphism of, 575-79 
molecular basis for 
budding in, 575-76 
Yeast alcohol dehydrogenase 
hydrophobic region of, 
32 


Zinc 
in carboxypeptidase activ- 
ity, 58, 63-64 
on cell-wall formation, 
577 
Zy mogen 
chy motrypsinogen- chy mo- 
trypsin system of, 
261 
preparation of, 195 
structure of, 181 
Zymozane polypeptide 
preparation of, 195 
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